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What we’ll be covering

On the way to a working definition of BD.

“What is Big Data?
A meme and a
marketing term, for
sure, but also shorthand
for advancing trends in
technology that open
the door to a new
approach to
understanding the world
and making decisions.”

Lohr [9]

Image from [3].
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Classical definition

Doug Laney, META Group

The origin of “Big Data” ideas and definitions.

Started in the e-commerce
Mergers and Acquisitions
arena

Used to explain why
traditional Relational
Database Management
Systems (RDMS) wouldn’t
scale

Intended audience was
non-technical management Image from [7].

Take away: traditional RDMS don’t/won’t scale and different
approaches are needed.



5/31

Introduction Big Data’s Vs Concepts Virtualization Q & A Conclusion References Files

Classical definition

Laney’s original BD Vs

Image from [7].
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Classical definition

Volume — what does it mean for Big Data?

How much is there? And, how do we store it?

Store relational records?

Store transactional records?

How long to keep data
available?

How to access data?

How to migrate data?

Image from [6].

See http://en.wikipedia.org/wiki/Metric prefix for list of prefixes.
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Classical definition

Velocity — what does it mean for Big Data?

Frequency of data
generation/delivery

Think of data from a device,
or sensor, robots, clicklogs

Real-time analysis is small
(9%) [10].

Most Big Data analytics is
batch

Known as “Little’s Law”[8]

Take away: data is generated at a high speed, it must be analyzed
before the next set of data is delivered.
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Classical definition

Variety — what does it mean for Big Data?

Not all data is the same.

Data from a multitude of
different sources.

Not all data is useful.

Data is lost during
“normalization”

Hopefully not important
data, when in doubt: keep it
somehow

Gets away from relational
databases



9/31

Introduction Big Data’s Vs Concepts Virtualization Q & A Conclusion References Files

Classical definition

The original Vs have been expanded

Lots more Vs.

1 Vagueness
2 Validity
3 Value
4 Variability
5 Variety
6 Velocity
7 Venue

8 Veracity
9 Viability

10 Vincularity
11 Virility
12 Viscosity
13 Visibility
14 Visible

15 Visualization

16 Vitality

17 Vocabulary

18 Volatility

19 Volume

We’ll talk about these later.
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Data sources and types

The Big Data challenges.

Heterogeneity
“the quality or state of
being heterogeneous;
composition from dissimilar
parts; disparateness”a

Scale

Timeliness

Complexity

Privacy

The Big Data user changes the question[1].

ahttp://www.dictionary.com/browse/heterogeneity4

http://www.dictionary.com/browse/heterogeneity4
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The Vs

Our friends the Vs

Classic Vs (Variety, Velocity,
Volume)

Additional Vs

Image from [2].

The Vs tend to overlap.
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Lots of data

Data sources

Government:
1 Medicare data
2 NSA, DoD, NASA

Private:
1 Clickstream
2 FICO
3 Walmart
4 Android devices

Free:

Far too many to list. (See
report.)

Image from [4].
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What does data look like?

Data characteristics

Formatted/unformatted
(even well-known numbers
can be very different)

Bits, bytes, tagged, free
form

Clean, messy

Complete, fragmented

We’ll be looking at unformatted free form text.
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What does data look like?

OBTW, there are different types of numbers.

Categorical (Qualitative)[15]

Nominal – values are just
different
Ordinal – values can order
objects

Numerical (Quantitative)

Interval – differences
between values are
important
Ratio – differences and
ratios are important

Image from [14].
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What does data look like?

Torrents of data

Primary usage

Secondary usage

“Exhaust”

Storage
1 Accessibility
2 Longevity
3 Privacy

Image from [13].

Data can be intentional, or accidental, or by-products, but there is
lots of it.
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What does data look like?

Big data players

Visionaries – stand on the
shoulders of giants and see
new horizons

Brokers – have seas and
lakes of data at their
disposal

Scientists – dive into the
seas and make the visions
real

We will be performing a small part of the data scientist’s labors.
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Tricking hardware and software

A 50,000 foot view

What are the layers in this cake?

User — the person (or thing) that
want’s something done

Application — the program that
does the work

Operating system — arbitrates
between multiple programs and
limited resources

Hardware — the silicone, copper,
other tangibles that generate heat Image from [16].

Layering is a key concept.
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Tricking hardware and software

Focusing on the OS

What does it do?

Provides a user interface (maybe a
Command Line Interface)

Schedules access to the hardware

Schedules the functions of the CPU

Image from [11].

An OS is a program (albeit, a large program). What if we could
write a program that would run an OS as an application?
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Tricking hardware and software

Tricking the upper layer

Higher layers rely on lower
layers for services

Layers create interfaces

Interfaces allow for hiding
details

Image from [5].

As long as the lower layer supplies all the services, the upper layer
won’t know where the services originated.
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What is it good for?

One hardware suite can run many OSs in virtual
machines.

Ultimately the hardware
determines how many virtual
machines can be run

Faster CPU(s), more RAM,
more network connections,
more disks, . . . , more is better

Fewer actual machines usually
means lower power, lower
cooling, cheaper upgrade path

Image from [12].

With clever software, almost anything can be virtualized. Hadoop is
clever software.
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What is it not good for?

Anything that has to be fast.

Underlying hardware suite is
shared across all “machines”

Mission critical applications
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What is it not good for?

In summary.

To use virtual machines, or

To not use virtual machines.

It depends on what is important. Many BD tools and techniques
make use of virtualization.
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Q & A time.

Q: How many existentialists does
it take to screw in a light bulb?
A: Two. One to screw it in and
one to observe how the light bulb
itself symbolizes a single
incandescent beacon of subjective
reality in a netherworld of endless
absurdity reaching out toward a
maudlin cosmos of nothingness.
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What have we covered?

Big data Vs had a specific point of
origin
Big data has a list of challenges
Big data can be very messy, and
not neat and tidy
Hinted at how BD tools and
techniques use virtualization

Next: Understanding more about BD Vs.
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1 Introduction


Doug Laney has been credited with identifying the original Big Data 3Vs: volume, velocity,
and variety[1]. He characterized these as being part of the 3D Data Management problem
that was “breaking” traditional relational database management systems. His view of the
3Vs were from a business merger and acquision perspective (see Figure 1). His character-
ization of Big Data caught on and was expanded into 4Vs (now including veracity) (see
Figure 2) [3], and then swelled to at least seven[2].


So depending on who you ask when, Big Data has a lot of Vs:


1. Volume – companies have more data and are reluctant to discard it[1]


2. Velocity – interaction with data happen faster and faster because of new technology[1]


3. Variety – more data sources lead to more different data formats[1]


4. Veracity – can the data be trusted [3]


5. Variability – the variety of data formats means that traditational relational database
management systems may not be appropriate [2]


6. Visualization – the scope and size of the data requires new and novel ways of exploring
and underestanding the data [2]


7. Value – proper use of Big Data can have direct economic impact (more targeted mar-
keting, increased efficiencies, discovery of unknown relationships, etc.) [2]


We are going to explore Big Data a little


2 Discussion


Lets focus a little on different types of numbers that are requested and available on the
Internet.


2.1 Phone numbers


We enter phone numbers all the time when we use the internet (see Figure 3). Ameri-
can phone numbers have a specific format known as the North American Numbering Plan
(NANP). The NANP is a closed plan (meaning that all phone numbers are of a fixed format),
and defines the three parts of a phone number (see Table 1). A simple thing like entering a
phone number can have many different forms and formats. If a human is entering the phone
number, the particular nuances of the form can be easily understood. Having a computer
enter the data may be more problematic.







Figure 1: Doug Laney’s original Big Data 3Vs. Original image from [1].
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Figure 2: Big Data 4Vs.
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Processing phone numbers from service providers may also present challenges. Phone
numbers could be in a character delimited file (something like comma or tab separated
values), or an XML file1 (see Table 2). The data provider has complete control over the
format of the data, and data from different providers may look entirely different.


(a)


(b)


(c)
(d)


Figure 3: Representative data phone number entry fields. NANP formatted phone numbers
do not actually have parens or dashes. Those characters are added for human readability,
not telecommunication needs.


1https://telemarketing.donotcall.gov/faq/faqbusiness.aspx
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Table 1: North American Numbering Plan (NANP) format.


Component Name Number restric-
tions


NPA Numbering Plan Area
Code


2–9 for the first digit,
0–9 for the second and
third


NXX Central Office (ex-
change) code


2–9 for the first digit,
0–9 for the second and
third (additional re-
strictions if it is a ge-
ographic area code)


xxxx Subscriber number 0–9 for all digits


Table 2: Sample phone numbers in an XML format. Example taken from the National Do
Not Call Registry. The example represents phone numbers for the state of NY, area code
212, and select subscriber numbers.


<list type=’full’ level=’state’ val=’NY’ />


<ac val=’212’>


<ph val=’4567890’ />


<ph val=’4567890’ />


<ph val=’4567890’ />


</ac>


<ac val=’xxx’>


<ph val=’xxxxxxx’ />


<ph val=’xxxxxxx’ />


<ph val=’xxxxxxx’ />


</ac>


</list>
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Table 3: Ways to interpret numerical dates. A date written as 10/31/94 is logical. A date
written as 10/3/94 is not logical.


Magnitude Probable meaning
> 31 A year. With only a 2 digit year, the century


will be in question.
> 12 A month.


Otherwise A day.


2.2 Dates


Numerical dates can be confusing. It seems like such a simple thing. A number for month,
another for day, and a third for the year. How hard can dates be (see Figure 4)? It turns
out that date entry is anything but standard. If you take a simple approach to handling
the numbers, then you can make assumptions on what the numbers mean based on the
size/magnitude of each (see Table 3). There are a number of standards promoted by In-
ternational Organization for Standardization (ISO), American National Standards Institute
(ANSI) InterNational Committee for Information Technology Standards (INCITS), Environ-
mental Data Standards Council (EDSC), and the World Wide Web Consortium (W3C) that
apply to the numeric representation of dates, whether as entered by humans or exchanged
by computer systems. These standards include:


• ANSI INCITS 30-1997 Data elements and interchange formats – Information inter-
change – Representation of dates and times


• ANSI INCITS 310-1998 Data elements and interchange formats – Information inter-
change – Representation of dates and times


• EDSC Standard No.: EX000013.1, REPRESENTATION OF DATE AND TIME DATA
STANDARD


• ISO 8601:2000 Data elements and interchange formats – Information interchange –
Representation of dates and times


• W3C Recommendation XML Schema Part 2: Datatypes 02 May 2001


When in doubt, the safest thing to do is to write out the month and use a four digit
year. Following that advice, 2 March 1952 would not be written as 3/2/1952 which is either
3 February 1952, or March 2, 1952. About one third of all numerically written dates can be
ambiguous.
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(a)


(b)


(c)


(d)


Figure 4: Representative date entry fields.
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Table 4: The three parts of a credit card number.


Digits Usage
1 – 6 Issuer identification number (IIN). The first


digit is the major industry identifier (MII).
7 – ?? The individual account identification (vari-


able length 6 – 12 digits).
Last The last digit, a Luhn checksum.


2.3 Credit card numbers


Credit card numbers have a lot of information that is readily available, if you know how to
read it. The numbers are formatted in a very specific way, that makes many of the “normal”
ways of entering the associated information superfluous.


All credit cards numbers are formatted in accordance with International Organization
for Standardization / International Electrotechnical Commission (ISO/IEC) standard 7812
Identification cards – Identification of issuers – Part 1: Numbering system2. The standard
divides the number into three fields (see Table 4). The IIN contains information about
the issuing organization (see Table 5). Some issuing networks and their IIN ranges are
provided (see Table 6) There are web sites that offer to validate IINs on line, and provide
information beyond that which is strictly part of the IIN3.


Based on the numbers that a user enters, the type of issuing institution can be derived,
so it shouldn’t be necessary for the user to pick an institution from a list. If the organization
does not have an arrangement in place to accept payment from the card’s issuing company,
then a message could be presented to the user that that type of card was accepted. The
credit card numbers can be validated by recomputing the checksum. This validation only
ensures that the numbers are correct (to a limited degree), and not that the numbers will be
accepted by the institution. Most credit cards and many government identification numbers
use the algorithm as a simple method of distinguishing valid numbers from collections of
random digits.45


2http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=39698
3https://www.binlist.net/
4http://www.worldlibrary.org/articles/Luhn_algorithm
5A very readable explanation of the Luhn algorithm can be found here:https://en.wikipedia.org/


wiki/Luhn_algorithm
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Table 5: Details of a credit card IIN.


MII Issuer category
0 ISO Technical Committee (TC) 0686 “Financial services”
1 Airlines
2 Airlines, financial and other future industry assignments
3 Travel and entertainment
4 Banking and financial
5 Banking and financial
6 Merchandising and banking/financial
7 Petroleum and other future industry assignments
8 Healthcare, telecommunications and other future industry assignments
9 For assignment by national standards bodies


Table 6: Credit card issuing networks and IIN ranges. Data extracted from https://en.


wikipedia.org/wiki/Bank_card_number


Issuing network IIN ranges
American Express 34, 37
Diners Club Carte Blanche 300 - 305
Diners Club enRoute 2014, 2149
Diners Club International 300 - 305, 309, 36, 38 - 39
Diners Club 54, 55
Discover Card 6011, 622126 - 622925, 644 - 649, 65
MasterCard 2221 - 2720, 51 - 55
Visa 4
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(a)


(b)


(c)
(d)


Figure 5: Representative credit card entry fields.
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2.4 Thinking about Social Security Numbers (SSNs)


If you are old (as in you got your Social Security Card/number prior to 25 June 20117), then
there was intelligence in your SSN. If you are young, then there isn’t. Like other numeric
fields, there are lots of different formats for entering your SSN (see Figure 6).


In the olden days (pre 25 June 2011), the SSN was broken into three parts with mean-
ing (see Table 7). Since 1972, when SSA began assigning SSNs and issuing cards centrally
from Baltimore, the area number assigned has been based on the ZIP code in the mailing
address provided on the application for the original Social Security card. The applicant’s
mailing address does not have to be the same as their place of residence. Thus, the Area
Number does not necessarily represent the State of residence of the applicant, either prior
to 1972 or since.


Starting 25 June 2011, the SSA changed from a geographically structured way of allocated
SSNs to a randomized process.8 The geographically structured way limited which numbers
could be assigned within which area, but there were significant differences in the number of
people in each number. As a result, some areas had an over abundance, while other areas
were severely constrained. The randomization process affected the number allocation in the
following ways:


• It eliminated the geographical significance of the first three digits of the SSN, referred
to as the area number, by no longer allocating the area numbers for assignment to
individuals in specific states.


• It eliminated the significance of the highest group number and, as a result, the High
Group List is frozen in time and can only be used to see the area and group numbers
SSA issued prior to the randomization implementation date.


• Previously unassigned area numbers were introduced for assignment excluding area
numbers 000, 666 and 900-999.


The SSN model has some limitations:


1. It is a 9 digit number,


2. There are administrative limitations on which specific values can be issued,


3. Numbers can not be reused.


Eventually we will run out of available SSNs. When we will run out is unclear. By some
estimates, we the current SSN scheme has approximately 750 million possible values9. If we


7https://www.socialsecurity.gov/employer/randomizationfaqs.html
8https://www.socialsecurity.gov/employer/randomization.html
9http://www.mathiseasy.net/WillTheUSeverRunOutOfSocialSecurityNumbers.php
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have used approximately 600 million SSNs already10, then there should be enough unused
SSNs to last between 50 and 80 years.


(a)


(b)


(c)


(d)


Figure 6: Representative SSN entry fields. Different applications appear to be interested in
the three different parts of the SSN (area number, group number, and serial number). Or
maybe it reflects the way that we think/sing our numbers.


10Current population of the US as approximately 325 million, and assuming that 100 million people have
had SSNs and died between 1936 and 2015, and that the average growth rate remains constant
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Table 7: Format and breakdown of pre 2012 SSNs. Much of this information is taken from
the SSA historical web site: https://www.ssa.gov/history/ssn/geocard.html


Part Length Name Meaning
1 3 Area Number The Area Number is assigned by the geo-


graphical region. Prior to 1972, cards were
issued in local Social Security offices around
the country and the Area Number represented
the State in which the card was issued. This
did not necessarily have to be the State where
the applicant lived, since a person could ap-
ply for their card in any Social Security office.
Generally the numbers are assigned from the
Northeast and then continue South and West.
A complete list of SSN Area Numbers can
be found at: https://www.socialsecurity.


gov/employer/stateweb.htm


2 2 Group Number Group numbers range from 01 to 99 but are
not assigned in consecutive order. For admin-
istrative reasons, group numbers issued first
consist of the ODD numbers from 01 through
09 and then EVEN numbers from 10 through
98, within each area number allocated to a
State. After all numbers in group 98 of a
particular area have been issued, the EVEN
Groups 02 through 08 are used, followed by
ODD Groups 11 through 99.


3 4 Serial number Numbers 0001 to 9999 are valid. 0000 is not
valid.
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2.5 Thinking about addresses


The Centers for Medicare and Medicaid Services provides a wealth of data about the Medi-
care system11, including individual records of Medicare payments to physicians. These data
are available for download wit the click of a button. The files are large, and the number of
rows of data in each file can be large (in excess of 9,000,000 records for CY 2013).


Each record contains the name and address of the physician or clinic that received a
Medicare payment. The CY 2013 payment file was used as a source of addresses for process-
ing. Initially 20,000,000 street addresses were requested from a Hive database and 9,287,878
were returned. There were many duplicate addresses. Ultimately there were 321,771 unique
addresses. Each address was “tokenized” (i.e., each address was broken into pieces where
ever there was a space), resulting in 1,221,229 tokens, or pieces. Of these, 349,395 were
strictly numbers, with the remaining (871,834) contained text. These non-numeric tokens
are what we are after.


We analyzed the tokens in a couple of different ways. The first was a simple listing of the
tokens by how often they appear. This is shown in the following table. There are a number
of things that are interesting in the table. They include:


1. The number of purely digital tokens (number 1) far out paces any other token.


2. There are number of ways to abbreviate “street” as shown in 2, 13, 41, and 174.


3. There cardinal directions (North, South, East, and West) can be spelled out or abbre-
viated, as shown in 7, 30, and 56.


4. Things like road, avenue, boulevard, parkway, and others are also treated creatively.


11https://www.cms.gov/research-statistics-data-and-systems/statistics-trends-and-reports/


medicare-provider-charge-data/physician-and-other-supplier.html
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1 NA 349,395
2 ST 68,359
3 AVE 49,440
4 RD 49,235
5 DR 27,921
6 W 23,902
7 N 23,636
8 STE 21,942
9 E 21,678


10 S 21,257
11 TH 21,047
12 BLVD 19,970
13 STREET 12,466
14 ROAD 8,401
15 MAIN 8,356
16 HWY 6,727
17 AVENUE 6,536
18 HIGHWAY 6,321
19 DRIVE 5,256
20 PKWY 4,995
21 LN 4,949
22 PARK 4,923
23 NE 4,248
24 NW 4,091
25 A 4,072
26 # 4,072
27 WEST 3,995
28 SW 3,841
29 WAY 3,763
30 NORTH 3,693
31 SOUTH 3,633
32 EAST 3,630
33 CENTER 3,602
34 CT 3,389
35 STATE 3,181
36 SE 3,097
37 MEDICAL 2,999
38 B 2,971
39 ND 2,804
40 ROUTE 2,786


41 ST. 2,764
42 WASHINGTON 2,385
43 PL 2,327
44 BROADWAY 2,281
45 SUITE 2,247
46 US 2,230
47 LAKE 2,096
48 CIR 2,042
49 HOSPITAL 1,978
50 OLD 1,908
51 HILL 1,800
52 - 1,769
53 AVE. 1,726
54 PIKE 1,687
55 UNIVERSITY 1,684
56 N. 1,668
57 W. 1,628
58 CENTRAL 1,601
59 S. 1,585
60 C 1,578
61 RIDGE 1,548
62 CALLE 1,494
63 E. 1,421
64 VALLEY 1,371
65 RIVER 1,339
66 OAK 1,329
67 CREEK 1,319
68 RD. 1,275
69 PARKWAY 1,214
70 PLAZA 1,199
71 LANE 1,186
72 OF 1,179
73 DR. 1,168
74 APT 1,136
75 BROAD 1,096
76 BOULEVARD 1,063
77 NEW 1,059
78 MARKET 1,052
79 TRL 1,042
80 BLVD. 1,041


81 GRAND 1,025
82 D 982
83 MEMORIAL 974
84 JEFFERSON 968
85 COURT 931
86 LINCOLN 922
87 UNION 915
88 SAN 908
89 COLLEGE 880
90 SAINT 864
91 MILL 859
92 MILE 847
93 CHURCH 825
94 MAPLE 817
95 FOREST 811
96 PLZ 766
97 JACKSON 754
98 MADISON 752
99 VILLAGE 746


100 COUNTY 746
101 PINE 730
102 LOOP 728
103 HIGHLAND 725
104 BEACH 723
105 HIGH 711
106 DE 709
107 CEDAR 704
108 BAY 697
109 FRANKLIN 696
110 GROVE 691
111 WALNUT 685
112 SPRING 685
113 PLACE 675
114 CTR 667
115 FL 657
116 CIRCLE 646
117 KING 644
118 ELM 620
119 BLDG 614
120 UNIT 591
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121 PROFESSIONAL 591
122 LA 589
123 GREEN 582
124 POINT 581
125 BRIDGE 572
126 HEALTH 570
127 HILLS 565
128 SANTA 553
129 WHITE 552
130 YORK 551
131 SUNSET 551
132 MOUNTAIN 540
133 TPKE 535
134 JOHN 531
135 F 527
136 COUNTRY 517
137 VIEW 516
138 SPRINGS 511
139 CHESTNUT 510
140 MALL 495
141 G 495
142 TER 490
143 OCEAN 489
144 MICHIGAN 488
145 VISTA 486
146 PLEASANT 486
147 CENTRE 482
148 AND 468
149 EL 459
150 MARTIN 457
151 COMMERCE 455
152 WESTERN 448
153 SQ 447
154 CAMINO 446
155 VAN 441
156 SQUARE 441
157 OAKS 441
158 FORT 438
159 MOUNT 433
160 DEL 433


161 HARRISON 432
162 RIVERSIDE 430
163 POST 426
164 . 425
165 FIRST 415
166 DIVISION 412
167 ROOSEVELT 410
168 BOX 410
169 FRONT 408
170 TOWN 406
171 JOHNSON 406
172 DIXIE 403
173 LEE 402
174 STREET, 399
175 FM 397
176 SCHOOL 395
177 COLUMBIA 394
178 WILLOW 393
179 FERRY 392
180 CHERRY 389
181 CANYON 389
182 PROSPECT 388
183 J 388
184 PACIFIC 378
185 LIBERTY 372
186 ATLANTIC 370
187 LINE 366
188 FWY 365
189 FEDERAL 365
190 M 363
191 EUCLID 363
192 CLEVELAND 362
193 AIRPORT 362
194 TRAIL 360
195 H 359
196 CITY 357
197 KM 353
198 CLUB 353
199 RT 350
200 EXECUTIVE 350


201 COMMERCIAL 348
202 TAMIAMI 347
203 MONROE 347
204 CARR 344
205 MONTGOMERY 343
206 RM 340
207 ISLAND 338
208 LOCUST 337
209 ORANGE 335
210 COMMONS 335
211 CLINIC 331
212 VETERANS 330
213 ROCK 319
214 INDUSTRIAL 317
215 MERIDIAN 315
216 DAVIS 315
217 LUTHER 314
218 WATER 311
219 NATIONAL 311
220 LONG 311
221 SHORE 310
222 RUN 310
223 KINGS 309
224 INDIAN 309
225 BELL 308
226 CLARK 306
227 ONE 305
228 & 305
229 MILITARY 304
230 SHERIDAN 303
231 JAMES 303
232 L 302
233 GRANT 302
234 DEPT 302
235 LAUREL 299
236 RED 297
237 PENNSYLVANIA 297
238 RICHMOND 295
239 VIRGINIA 291
240 SUMMIT 287
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Figure 7: Cumulative distribution of address tokens. The red lines are where 50% of the
tokens have been identified. The red lines are where all tokens in the table fall on the
distribution curve.


The second was to show the cumulative distribution of the tokens (see Figure 7). A
cumulative distribution curve shows where the greatest change is, and therefore where the
greatest “bang for the buck” lies. For the address tokens, correctly processing the first
27 tokens will account for 50% of all cases. Processing the next 213 tokens will only buy
an additional 22%. While processing any after the first 5,000 will only result in marginal
improvements.


The takeaway from this simple analysis is that “normalizing” an address has to take into
account a lot of variations in spelling, punctuation, order, and spacing. Normalizing is a
non-trivial task to do correctly.


Various companies offer address normalization services, including:


1. ServiceObjects https://www.serviceobjects.com/products/address-geocoding/


usps-address-validation
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2. USgeocoder https://www.usgeocoder.com/


3. Cdyne http://cdyne.com/api/address-verification/


The thing to watch for when choosing a geocoding service or API is to ensure they
are Coding Accuracy Support System (CASS) certified12. CASS software will correct and
standardize addresses. It will also add missing address information, such as ZIP codes,
cities, and states to ensure the address is complete13. To be certified as CASS compliant,
the software must score at least 98% on a set of standardized tests14.


Part of the CASS development process (known as Stage 1) is a self certification using
a “well known” data file. The Stage I file contains approximately 150,000 test addresses
extracted from the City State and ZIP + 4 files with samples of all types of addressing used
around the country. Some test addresses have been changed for test purposes, and not all
records have valid ZIP + 4 codes or valid addresses. Developers can evaluate the accuracy
of their address-matching software by applying the:


• correct carrier route: a group of addresses that receive the same USPS code to aid in
efficient mail delivery. Postal carrier route codes are 9 digits: 5 numbers for the ZIP
Code, one letter for the carrier route type, and 3 numbers for the carrier route code;for
example, “92019C005” or “84604R009.” A carrier route is generally associated with
where a particular mail carrier delivers.


• five-digit, ZIP + 4 codes


• DPV: Delivery Point Verification (DPV) is a USPS validation process that confirms the
existence of a specific address (down to the apartment or suite number) and whether
or not it can be delivered to.


• DSF2: Delivery Sequence File (DSF2) identifies whether a ZIP + 4 coded address is
currently represented in the USPS delivery file as a known address record.


• LACS Link: Locatable Address Conversion System (LACS) is a system that matches
US addresses against a list of rural route, highway route, and box number addresses that
have been renumbered or renamed due to 911 address conversions. These conversions
involve changing rural-style addresses to city-style addresses for 911 emergency system
implementations.


• Suite Link: is designed add suite information to business addresses in large buildings.


12A partial list of CASS certified software can be found at https://ribbs.usps.gov/files/vendors/


cassn01d.TXT
13https://en.wikipedia.org/wiki/Coding_Accuracy_Support_System
14http://pe.usps.com/text/dmm/A950.htm
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and by comparing the applied codes with the correct codes provided by the Postal Service.
The US Postal Service (USPS) offers an application program interface (API) to validate


addresses15.
Pathological addresses problems are easy to create (see Table 8).


Table 8: A small collection of pathological address resolution problems. Most of the examples
are based on relatively simple token parsing. More difficult problems require additional
processing beyond string matching. Techniques such as soundex come into play.


# Input Possible resolution


1 110 Main St. 110 Main Street


2 110 Main St 110 Main Street


3 110 Main Str 110 Main Street


4 110 St Main Blvd. 110 Saint Main Boulevard


5 110 St. Main St. 110 Saint Main Street


6 Mikrsft Microsoft


3 Conclusion


The internet is a wild and woolly place. When it comes to standardizing how data should
be represented, people are free to do almost anything they want because most of the times,
humans are in the loop and can sort things out. It becomes much more challenging when a
piece of software has to try and sort things out.


We looked at a few relatively simple numeric data types, that are well understood by
humans. The types are:


• Phone numbers that are formatted in multiple and inconsistent ways,


• Dates when entered numerically can have very different formats and orders,


• Credit card numbers entry fields that ask for redundant information, and


• Social Security Numbers that had intelligence at one time, but have now lost it.


Using the multitude of different ways simple numbers can be confusing, we extrapolated
the same types of problems and confusing formats to US addresses. There are companies
that will “normalize” a USPS address in order to improve delivery times. And the USPS
provides an API to provide low volume support.


15https://www.usps.com/business/web-tools-apis/welcome.htm
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Simple numbers can be difficult to manage, and simple mail addresses can be very difficult
to handle correctly.
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1 Introduction


Doug Laney is widely credited with originating the first big Vs of Big Data: volume, variety,
and velocity. Since then the number of Vs has grown and grown. I will list all the Vs that I
can find in chronological order until I get tired, to see if there is a pattern in their growth.


2 Big Data Vs


Table 1 chronicles some of the Big Data Vs.







Table 1: Big Data Vs.


Num. Year V Definition Source


1 2001 Variety . . . no greater barrier to effective data manage-
ment will exist than the variety of incompati-
ble data formats, non-aligned data structures,
and inconsistent data semantics.


[8, 10]


2 2001 Velocity E-commerce has also increased point-of-
interaction (POI) speed and, consequently, the
pace data used to support interactions and
generated by interactions.


[8]


3 2001 Volume E-commerce channels increase the
depth/breadth of data available about a
transaction (or any point of interaction).


[8]


4 2013 Validity . . . is the data correct and accurate for the in-
tended use.


[2, 9, 10,
11, 14]


5 2013 Value How to determine the prescriptive value of
data?


[2, 5, 9,
13, 14,
15, 7, 6,
3, 1]


6 2013 Variability Many options or variable interpretations can
confuse interpretation.


[2, 5, 10,
13, 15]


7 2013 Veracity . . . to the biases, noise and abnormality in
data.


[2, 5, 9,
11, 14,
15, 12, 6,
3, 4, 1]


8 2013 Viability . . . can the data be analyzed in a way that
makes it decision-relevant?


[5, 10]


9 2013 Virility . . . Defined by some users as the rate at which
the data spreads; how often it is picked up and
repeated by other users or events.


[15]


10 2013 Viscosity . . . used to describe the latency or lag time in
the data relative to the event being described.


[15]


11 2013 Visibility . . . the state of being able to see or be seen - is
implied. [9, 14, 10]


(Continued on the next page.)
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Table 1. (Continued from the previous page.)


Num. Year V Definition Source


12 2013 Visualization Making all that vast amount of data compre-
hensible in a manner that is easy to under-
stand and read. With the right analyses and
visualizations, raw data can be put to use oth-
erwise raw data remains essentially useless.


[13]


13 2013 Volatility . . . how long is data valid and how long should
it be stored.


[10, 11]


14 2014 Vagueness . . . confusion over the meaning of big data (Is
it Hadoop? Is it something that weve always
had? Whats new about it? What are the
tools? Which tools should I use? etc.)


[2]


15 2014 Venue . . . distributed, heterogeneous data from mul-
tiple platforms, from different owners systems,
with different access and formatting require-
ments, private vs. public cloud.


[2]


16 2014 Vocabulary . . . schema, data models, semantics, ontolo-
gies, taxonomies, and other content- and
context-based metadata that describe the
datas structure, syntax, content, and prove-
nance.


[2]


17 2015 Vincularity . . . it implies connectivity or linkage. [10]


18 2015 Visible We live in an increasingly visual world and the
statistics of increase in the number of images
and videos shared on the Internet is stagger-
ing.


[10]


19 2015 Vitality . . . criticality of the data is another concept
that is crucial and is embedded in the concept
of Value.


[10]
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3 Conclusion


Doug Laney’s initial 3Vs were based on his experiences in a business mergers and acquisitions
environment. The terms and ideas were easy to understand and to relate to. Many, many
people have hopped on the “V” band wagon, and will probably continue to for the foreseeable
future. From a practical stand point; if your data won’t fit in one machine, or the machine
takes too long to return an answer then you have a Big Data problem. Regardless of many
Vs apply.


An alternative set of attributes of a Big Data based on [16] is:
Size: the volume of the datasets is a critical factor, or
Complexity: the structure, behaviour and permutations of the datasets is a critical


factor, or
Technologies: the tools and techniques which are used to process a sizable or complex


dataset is a critical factor.
Any two of these attributes meets the requirements of a Big Data problem.


4







References


[1] Marcos D Assunção, Rodrigo N Calheiros, Silvia Bianchi, Marco AS Netto, and Rajku-
mar Buyya, Big data computing and clouds: Trends and future directions, Journal of
Parallel and Distributed Computing 79 (2015), 3–15.


[2] Kirk Borne, Top 10 big data challenges - a serious look at 10 big data
vs, https://www.mapr.com/blog/top-10-big-data-challenges-%E2%80%


93-serious-look-10-big-data-v%E2%80%99s, 2014.


[3] Yuri Demchenko, Paola Grosso, Cees De Laat, and Peter Membrey, Addressing big data
issues in scientific data infrastructure, Collaboration Technologies and Systems (CTS),
2013 International Conference on, IEEE, 2013, pp. 48–55.


[4] Xin Luna Dong and Divesh Srivastava, Big data integration, Data Engineering (ICDE),
2013 IEEE 29th International Conference on, IEEE, 2013, pp. 1245–1248.


[5] Seth Grimes, Big data: Avoid ’wanna v’ confusion, http://www.informationweek.


com/big-data/big-data-analytics/big-data-avoid-wanna-v-confusion/d/


d-id/1111077?, 2013.


[6] Pascal Hitzler and Krzysztof Janowicz, Linked data, big data, and the 4th paradigm.,
Semantic Web 4 (2013), no. 3, 233–235.


[7] Stephen Kaisler, Frank Armour, Juan Antonio Espinosa, and William Money, Big data:
Issues and challenges moving forward, System Sciences (HICSS), 2013 46th Hawaii
International Conference on, IEEE, 2013, pp. 995–1004.


[8] Doug Laney, 3d data management: Controlling data volume, velocity and variety, META
Group Research Note 6 (2001).


[9] Rob Livingstone, The 7 vs of big data, http://rob-livingstone.com/2013/06/


big-data-or-black-hole/, 2013.


[10] Rajiv Maheshwari, 3 vs or 7 vs - whats the value of big data?, https://www.linkedin.
com/pulse/3-vs-7-whats-value-big-data-rajiv-maheshwari, 2105.


[11] Kevin Normandeau, Beyond volume, variety and velocity is the is-
sue of big data veracity, http://insidebigdata.com/2013/09/12/


beyond-volume-variety-velocity-issue-big-data-veracity/, 2013.


[12] Wullianallur Raghupathi and Viju Raghupathi, Big data analytics in healthcare: promise
and potential, Health Information Science and Systems 2 (2014), no. 1, 3.


5







[13] BI Staff, Why the 3vs are not sufficient to describe big data, https://datafloq.com/
read/3vs-sufficient-describe-big-data/166, 2013.


[14] University of Technology Staff, The 7 vs of big data, http://mbitm.uts.edu.au/feed/
7-vs-big-data, 2013.


[15] Bill Vorhies, How many vs in big data the charac-
teristics that define big data, http://data-magnum.com/


how-many-vs-in-big-data-the-characteristics-that-define-big-data/, 2013.


[16] Jonathan Stuart Ward and Adam Barker, Undefined by data: A survey of big data
definitions, arXiv preprint arXiv:1309.5821 (2013).


6





"Chuck Cartledge"




Looking for Big Data (BD) in the “Wild”


Tidewater Big Data Enthusiasts
Chuck Cartledge


Developer


July 7, 2016 at 10:25am


Contents


List of Tables ii


List of Figures ii


1 Introduction 1


2 Ways to get data 2
2.1 Create your own . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.2 Download a file . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.3 Download using an Application Program Interface (API) . . . . . . . . . . . 8


3 Selected Big Data Sources 25
3.1 Aggregator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
3.2 Aviation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.3 Developers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
3.4 Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
3.5 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
3.6 Geographic information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
3.7 Government . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
3.8 Social . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
3.9 Weather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
3.10 Zip code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117


4 System performance 118


5 References 119


i







List of Tables


1 Contents of the file Medicare Provider Util Payment PUF CY2013.zip. . . . 8


List of Figures


1 Nicholas Felton’s annual report. . . . . . . . . . . . . . . . . . . . . . . . . . 3
2 Aaron Parecki records his GPS position every 5 seconds. . . . . . . . . . . . 4
3 Centers for Medicare and Medicaid Services download site. . . . . . . . . . . 6
4 Medicare data file viewed normally. . . . . . . . . . . . . . . . . . . . . . . . 7
5 Medicare data file shown with tabs. . . . . . . . . . . . . . . . . . . . . . . . 7
6 Project Gutenberg home page. . . . . . . . . . . . . . . . . . . . . . . . . . . 9
7 Project Gutenberg’s copy of Romeo and Juliet. . . . . . . . . . . . . . . . . 10
8 Flickr’s API page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
9 Flickr’s flickr.photos.search API link. . . . . . . . . . . . . . . . . . . . . . . 13
10 Flickr’s flickr.photos.getWithGeoData API page. . . . . . . . . . . . . . . . . 14
11 Flickr’s API key page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
12 Flickr’s API key type selection page. . . . . . . . . . . . . . . . . . . . . . . 16
13 Flickr’s application description page. . . . . . . . . . . . . . . . . . . . . . . 17
14 Flickr’s API exploration link. . . . . . . . . . . . . . . . . . . . . . . . . . . 18
15 Flickr’s API exploration page. . . . . . . . . . . . . . . . . . . . . . . . . . . 20
16 Flickr’s API exploration page with bounding box data. . . . . . . . . . . . . 21
17 Flickr’s API exploration calling method. . . . . . . . . . . . . . . . . . . . . 22
18 Flickr’s API exploration with data and XML format. . . . . . . . . . . . . . 23
19 Flickr’s API exploration with data and JSON format. . . . . . . . . . . . . . 24
20 70+ websites to get large data repositories for free home page. . . . . . . . . 26
21 Anywhere that I could download a sample database? : learnprogramming


home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
22 Data Portals home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
23 Datasets Archive home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
24 Datasets for Data Mining and Data Science home page. . . . . . . . . . . . . 30
25 enigma home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
26 Finding Data on the Internet home page. . . . . . . . . . . . . . . . . . . . . 32
27 Linked Data - Connect Distributed Data across the Web home page. . . . . . 33
28 Oxford Internet Institute University of Oxford home page. . . . . . . . . . . 34
29 Real Time Data Resources home page. . . . . . . . . . . . . . . . . . . . . . 35
30 Thirty Thousand Feet home page. . . . . . . . . . . . . . . . . . . . . . . . . 36
31 Top 10 Weather APIs home page. . . . . . . . . . . . . . . . . . . . . . . . . 37
32 University Corporation for Atmospheric Research home page. . . . . . . . . 38
33 Where can I find large datasets open to the public? - Quora home page. . . . 39


ii







34 Wikipedia:Database download home page. . . . . . . . . . . . . . . . . . . . 40
35 Flight Aware home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
36 Flight Stats home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
37 Flight View home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
38 OAG (Official Airline Guide) home page. . . . . . . . . . . . . . . . . . . . . 44
39 QPX Express API home page. . . . . . . . . . . . . . . . . . . . . . . . . . . 45
40 Travel Boutique home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
41 Travel Fusion home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
42 Wego Flights home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
43 GeoCommons home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
44 Global Data. Local Context home page. . . . . . . . . . . . . . . . . . . . . 52
45 OpenStreetMap home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
46 ProgrammableWeb home page. . . . . . . . . . . . . . . . . . . . . . . . . . 54
47 Quandl Financial and Economic Data home page. . . . . . . . . . . . . . . . 55
48 TIGER Products home page. . . . . . . . . . . . . . . . . . . . . . . . . . . 56
49 Delve Datasets home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
50 Statistics Online Computational Resource (SOCR) home page. . . . . . . . . 58
51 Bing home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
52 Blog - AriLamstein.com home page. . . . . . . . . . . . . . . . . . . . . . . . 60
53 Dogpile home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
54 DuckDuckGo home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
55 Google home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
56 Our World in Data home page. . . . . . . . . . . . . . . . . . . . . . . . . . 65
57 Our World in Data home page. . . . . . . . . . . . . . . . . . . . . . . . . . 66
58 Our World in Data home page. . . . . . . . . . . . . . . . . . . . . . . . . . 67
59 Stanford Large Network Dataset Collection home page. . . . . . . . . . . . . 68
60 UCI Machine Learning Repository home page. . . . . . . . . . . . . . . . . . 69
61 WolframAlpha home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
62 Yahoo home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
63 GeoNames home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
64 Open Source Data and APIs — MaxMind home page. . . . . . . . . . . . . . 73
65 Places API - CityGrid V2 - CityGrid Media Documentation home page. . . . 75
66 Austin Texas Data Portal home page. . . . . . . . . . . . . . . . . . . . . . . 76
67 Census Bureau Economic Statistics home page. . . . . . . . . . . . . . . . . 77
68 City Maps - Robert Wood Johnson Foundation home page. . . . . . . . . . . 78
69 Datasets - data.sa.gov.au home page. . . . . . . . . . . . . . . . . . . . . . . 79
70 Earthquake Hazards Program home page. . . . . . . . . . . . . . . . . . . . 80
71 FAA Web Services, Airport Service home page. . . . . . . . . . . . . . . . . 81
72 Federal Reserve Bank of St. Louis, Economic Research home page. . . . . . 82
73 Gapminder Data home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 83


iii







74 General Social Survey home page. . . . . . . . . . . . . . . . . . . . . . . . . 85
75 Massachusetts Bay Transportation Authority home page. . . . . . . . . . . . 86
76 National Aeronautics and Space Administration, Goddard Institute for Space


Studies home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
77 National Flight Data Center (NFDC) home page. . . . . . . . . . . . . . . . 88
78 National Longitudinal Surveys — A Program of the U.S. Bureau of Labor


Statistics home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
79 NYC Open Data home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
80 Parking in San Francisco, CA home page. . . . . . . . . . . . . . . . . . . . 91
81 SNAP Retailer Locator home page. . . . . . . . . . . . . . . . . . . . . . . . 92
82 The National Archives home page. . . . . . . . . . . . . . . . . . . . . . . . 93
83 The National UFO Reporting Center home page. . . . . . . . . . . . . . . . 94
84 The World Bank home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
85 UK Government Open Data Portal home page. . . . . . . . . . . . . . . . . 96
86 United States Department of Agriculture, Economic Research Service home


page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
87 US Department of Transportation home page. . . . . . . . . . . . . . . . . . 98
88 US Government Open Data Portal home page. . . . . . . . . . . . . . . . . . 99
89 USGovXML.com: US Government Web Services and XML Data Sources.


home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
90 Washington Metropolitan Area Transit Authority API home page. . . . . . . 101
91 Linkedin API home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
92 Meetup API home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
93 AccuWeather home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
94 Aeris Weather home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
95 Dark Sky Forecast home page. . . . . . . . . . . . . . . . . . . . . . . . . . . 106
96 National Data Buoy Center home page. . . . . . . . . . . . . . . . . . . . . . 107
97 National Weather Service home page. . . . . . . . . . . . . . . . . . . . . . . 108
98 OpenWeatherMap home page. . . . . . . . . . . . . . . . . . . . . . . . . . . 109
99 Real-time weather forecasts home page. . . . . . . . . . . . . . . . . . . . . . 110
100 WeatherBug home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
101 Weather Source home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
102 Weather Underground home page. . . . . . . . . . . . . . . . . . . . . . . . . 113
103 World Weather Online home page. . . . . . . . . . . . . . . . . . . . . . . . 114
104 World Weather OnLine home page. . . . . . . . . . . . . . . . . . . . . . . . 115
105 Zip Codes home page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
106 How long it took to create the home page images. . . . . . . . . . . . . . . . 118


iv







1 Introduction


One way to view things in the Big Data (BD) world is as a collaboration by three individuals
or groups [2]. These are:


• Data visionary : the one with the vision of how different data could be combined,


• Data scientist : the one with the technical and analytical skills to unify disparate
sources of data, and


• Data broker : the one with raw data


A simple example will clarify the things that each of these groups brings to the table.


• Statement by data visionary : What is the relationship between: (1) US annual change
in inflation, (2) US annual adjusted unemployment rate, (3) political party in US
House of Representatives and Congress, and (4) US major wars and conflicts for the
20th and 21st centuries? The goal to be able to make a statement like: When party
X is in control and we are/are not involved in a major conflict, then we can expect
unemployment to do something and inflation to do something.


• Data broker :


1. Inflation data is available from the US Bureau of Labor Statistics1


2. Unemployment level data is available from the US Bureau of Labor Statistics2


3. A “good enough” listing of how many members of each part for each house of
congress3


4. A “good enough” listing of US major wars and conflicts4


• Data scientist : how to display all the data on a single X-Y plot, where time is on the
X axis? The intent being to be able to look up from the X axis and see if the US
was in a conflict, which party was controlling the House and the Senate, and what the
change in unemployment and inflation was from the previous year.


In the following sections, we’ll talk about becoming your own data broker.


1http://data.bls.gov/pdq/SurveyOutputServlet
2http://data.bls.gov/cgi-bin/surveymost?r4
3http://en.wikipedia.org/wiki/Party_divisions_of_United_States_Congresses
4http://en.wikipedia.org/wiki/List_of_wars_involving_the_United_States



http://data.bls.gov/pdq/SurveyOutputServlet

http://data.bls.gov/cgi-bin/surveymost?r4

http://en.wikipedia.org/wiki/Party_divisions_of_United_States_Congresses

http://en.wikipedia.org/wiki/List_of_wars_involving_the_United_States





2 Ways to get data


2.1 Create your own


Perhaps the most overlooked source of Big Data is you.
Everyday you create data, some of which is captured, most is lost. The data that is


captured can tell a lot about you, and can be displayed in interesting ways. Nicholas Felton
has been collecting and publishing personal data since 2005 [1] (see Figure 1). Your smart-
phone can provide all sorts of data about where you are when and how fast you’re going.
Aaron Parecki is the co-founder of IndieWebCamp, and maintains oauth.net. He is known
for having tracked his location at 5 second intervals since 2008 [3] (see Figure 2). If you are
wearing a Fitbit (or other wearable sensor), them you are creating data all the time. Now
it is a matter of collecting and accessing it. Locating, understanding, and manipulating the
data can be a challenge.


Even if you aren’t wearing a wearable device, most likely you are carrying one. Your
smartphone is carrying an array of sensors, including:


1. Motion sensors that can tell the difference between waling and driving,


2. A barometer for measuring atmospheric pressure,


3. A gesture sensor that detects hand movements through infrared rays,


4. Gyroscope to measure acceleration,


5. Magnetometer to measure magnetic lines of flux,


6. GPS to tell where you are around the world,


7. WIFI to connect to the world, and also to tell how close you are to a broadcast station
or router,


8. Camera(s) to see,


9. Microphone(s) to listen,


10. Speaker(s) to speak,


11. Temperature and pressure (on the screen).


Undoubtedly, there will be more as technology gets smaller, as they become more energy
efficient, and people begin to want more and more. One immediate advantage (depending on
where you live), will be that you can have your insurance rate reflect how you really drive.
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Figure 1: Nicholas Felton’s annual report.
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Figure 2: Aaron Parecki records his GPS position every 5 seconds.
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An app running on your smartphone could communicate with the insurance company in real-
time to report on your current driving activities5. Currently this is an “opt-in” application,
but what could happen when the “opt-inners” out number the “opt-outters”? What will
that say about your own perception of your driving habits? It could almost be Orwellian.


2.2 Download a file


Another way to acquire enough BD to have “fun” with is to download a file from somewhere
that contains things of interest. Sometimes it is restively easy to find somewhere to download
the file, other times it may take a while. Once you have located the file, you’ll have to process
it in some manner. The exact processing details will depend on how the file is laid out, and
what tools you have available. All of this sounds very esoteric, and unfullfilling so we’ll work
through a couple of examples. The first will be to download a file from Medicare with tab
separated values (TSV)6. The second will be a unformatted text file.


The Centers for Medicare and Medicaid Services7 makes available a vast array of data
relating to all their programs. As a specific example of a TSV, we will look at Medicare
Payments during calendar year 2013 (see Figure 3)8. We are interested in the Medicare
Physician and Other Supplier PUF, CY2013, tab delimited format file for download. Some
particulars about the file Medicare Provider Util Payment PUF CY2013.zip.


1. It is 497,014,400 bytes of compressed data.


2. It contains three other files (see Table 1).


3. The data file has a header record.


4. The data fields are delimited by tab characters that are normally invisible (see Fig-
ure 4).


5. The a single tab is between each data field. The editor can make the tabs visible (see
Figure 5).


In the final analysis: the file is large, it is well structured, most modern languages will be
able to process the file without trouble.


5https://www.washingtonpost.com/news/the-switch/wp/2016/01/04/the-big-data-of-bad-


driving-and-how-insurers-plan-to-track-your-every-turn/
6TSV files are a subset of a general class of files called “delimited text” files. All delimited files strive to


identify and use a particular character (either a TASB, or a SPACE, or a COMMA, or DOUBLE QUOTES)
that the originiator believes will not occur normally in the data.


7https://www.cms.gov/
8https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-


Reports/Medicare-Provider-Charge-Data/Physician-and-Other-Supplier2013.html
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Figure 3: Centers for Medicare and Medicaid Services download site.
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Figure 4: Medicare data file viewed normally.


Figure 5: Medicare data file shown with tabs. Some editors go to great lengths to expand
each tab character into some number of spaces (often 8) to try and make the text “pretty”
on the display.
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Length Date Time File name
24,011 27-May-2015 14:47:38 CMS AMA CPT license agreement.pdf
3,650 14-Apr-2015 13:42:36 Medicare-Physician-and-Other-Supplier-PUF-SAS-Infile.sas


2,209,344,403 9-Apr-2015 16:14:28 Medicare Provider Util Payment PUF CY2013.txt


Table 1: Contents of the file Medicare Provider Util Payment PUF CY2013.zip. The data is
almost 18 months old, and is the most recent available. The payment file is over 2.2Gigabytes
in size and has 9,287,878 lines of data.


Project Gutenberg (PG)9 (see Figure 6) is a volunteer effort to digitize and archive
cultural works, to “encourage the creation and distribution of eBooks.”10 It was founded in
1971 by Michael S. Hart and is the oldest digital library. Most of the items in its collection
are the full texts of public domain books. The project tries to make these as free as possible,
in long-lasting, open formats that can be used on almost any computer. As of 3 October
2015, Project Gutenberg reached 50,000 items in its collection. The PG serves as a good
source of text for many samples of free text. In this example we will look at the play: Romeo
and Juliet (see Figure 7).


Some particulars about the PG version of Romeo and Juliet:


1. It has 5,557 lines.


2. It has 27,424 words.


3. It has 153,666 characters.


4. It has a PG specific header that is 289 lines long.


In the final analysis: the file is small, it is free form text, most modern languages will
be able to load the file without trouble. However making sense of the file is a natural
language processing (NLP) problem, and some computer languages are better than others
when dealing with NLP tasks.


2.3 Download using an Application Program Interface (API)


Conceptually, application program interface (API) is a contract between one piece of software
and another. One of these pieces of software will provide a service (commonly called the
“server”), to the other (commonly called the “client”). The client provides data using the
correct protocols and formats to the server, and the server will “fulfill” the contract by
performing the appropriate action. Some actions that a server could perform include:


9https://www.gutenberg.org/
10http://www.gutenberg.org/wiki/Gutenberg:Project_Gutenberg_Mission_Statement_by_


Michael_Hart
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Figure 6: Project Gutenberg home page.
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Figure 7: Project Gutenberg’s copy of Romeo and Juliet.
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• Return a web page when the client (a Web browser, using the hypertext transport
protocol (HTTP)), properly requests one, or


• Compute a trigonometric function when the sin button on a calculator is pressed, or


• Encapsulate raw bits from a network interface into data frames as part of the Open
System Interconnection (OSI) protocol.


It is the responsibility of the client to understand the details of the contract when request-
ing something from the server. The only standard that exists across all APIs is a functional
one. To wit; if the client meets its side of the contract, then the server must meet its side.
The server can unilaterally change the terms of the contract.


As an example, we will look at a moderately complex API to programmatically download
pictures from Flickr.


1. Flickr has an extensive API11 to allow applications to interact with Flickr and do all
the things that a human would do, plus more (see Figure 8)


2. If you scroll down the Flickr API page, we are interested in using “flickr.photos.search”
API (see Figure 9).


3. Flickr’s flickr.photos.search API12 “contract” has one required value, and wide range
of optional values (see Figure 10).


4. The flickr.photos.search API requires a Flickr API key13. Applying for the key is
completely on-line and is quick and easy.


5. If your interest is commercial, then apply for a commercial key. If your interest is
browsing or investigative, then apply for a non-commercial key (see Figure 12).


6. You fill in all the necessary information, and press the SUBMIT key (see Figure 13).


7. Flickr will respond with a page showing the public and private API keys associ-
ated with your application (screen not shown). The public key is the one that the
flickr.photos.search requires. The secret key is one that you should keep private to
yourself and only use when necessary to authenticate yourself to Flickr.


8. The Flickr API page lists all the optional and required arguments with a brief expla-
nation of the type of data associated with the argument. At the bottom of the page is
a link to explore how the API operates (see Figure 14).


11https://www.flickr.com/services/api/
12https://www.flickr.com/services/api/flickr.photos.search.html
13https://www.flickr.com/services/api/misc.api_keys.html
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Figure 8: Flickr’s API page.
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Figure 9: Flickr’s flickr.photos.search API link. The link of interest is highlighted in red.
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Figure 10: Flickr’s flickr.photos.getWithGeoData API page. The single required data value
is highlighted in red.
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Figure 11: Flickr’s API key page.
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Figure 12: Flickr’s API key type selection page. The non-commercial key selection is high-
lighted.
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Figure 13: Flickr’s application description page.
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Figure 14: Flickr’s API exploration link. The link is highlighted in red.


18







9. The Flickr API explorer page (see Figure 15)14 allows you to fill out data for almost
all the fields associated with the flickr.photos.search API. The only field that is not
available is the API key field. The exploration field uses a default value for the key, so
you don’t have to enter one.


10. For this exploration, we are looking for pictures tagged with a position between 36 and
37 North, and 75 and 76 West


11. We are now ready to interact with the API and get data back in an XML format (see
Figure 17).


12. After pressing the Call Method button, the page is refreshed. At the bottom of the
page is the data returned from the call, and the URL used get the data from Flickr (see
Figure 18). There are several items of interest in the response window. They include:


(a) The number of pages of data that match the request (580 in this example).


(b) The data shown comes from a particular page (1 in this example).


(c) Each page has a number of picture references (100 in this example).


(d) The total number of pictures (57,993 in this example).


13. The same API method call made a few minutes later only selecting JSON (JavaScript
Object Notation) as the output format (see Figure 19). The difference between XML
(eXtensible Markup Language) is more a matter of how you think about the data and
the tools that you have available to manipulate the data rather than the data itself.
The values are slightly different than the XML image because time has passed and
the picture owners may have removed pictures from Flickr. Remember that Flickr is
a semi-real time application because people can change things without notifying you.


Sample flickr JSON and XML response files are attached15.


14https://www.flickr.com/services/api/explore/flickr.photos.search
15The JSON file is here The XML file is here
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{"photos":{"page":1,"pages":4717,"perpage":100,"total":"471626","photo":[{"id":"24569610374","owner":"92518645@N06","secret":"d9c76cdd27","server":"1662","farm":2,"title":"#sierrademadrid #campo #vacas","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25082004232","owner":"120728468@N08","secret":"a6e84792c0","server":"1656","farm":2,"title":"tmpzLaYE4","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25082002652","owner":"100606059@N08","secret":"d189ec8182","server":"1502","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107032531","owner":"89169354@N02","secret":"a439e30cec","server":"1535","farm":2,"title":"N\u00edver da Lara - 1 ano - Fev.2016 - Foto--5005.jpg","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904641200","owner":"8909796@N07","secret":"da35a73085","server":"1517","farm":2,"title":"DSC_9572","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25082002682","owner":"30441985@N04","secret":"8455555b62","server":"1552","farm":2,"title":"BO0A9347_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107032691","owner":"10705700@N03","secret":"4c68e567d0","server":"1680","farm":2,"title":"Jurassic Skyline 2016","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173942156","owner":"31216636@N00","secret":"135e88147e","server":"1511","farm":2,"title":"Beautiful Bern","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832583049","owner":"100606059@N08","secret":"b8ba74a3e0","server":"1621","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107030691","owner":"30840101@N06","secret":"a27d57960c","server":"1447","farm":2,"title":"IMGP1469","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832582209","owner":"24002780@N00","secret":"32ff0fdd62","server":"1546","farm":2,"title":"Clemson Botanical Gardens","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200263495","owner":"124519713@N07","secret":"a6e5baabef","server":"1457","farm":2,"title":"Easterly Mist","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173941226","owner":"100606059@N08","secret":"4bda5d3d87","server":"1459","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107030221","owner":"30441985@N04","secret":"739bdf8667","server":"1490","farm":2,"title":"BO0A9346_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200262635","owner":"76592756@N00","secret":"6aaac32706","server":"1558","farm":2,"title":"IMG_6795","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832581539","owner":"45263591@N00","secret":"5059ccc120","server":"1612","farm":2,"title":"P1080102","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904638200","owner":"100606059@N08","secret":"3b2267eecc","server":"1620","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573454603","owner":"8909796@N07","secret":"438f2acc4c","server":"1618","farm":2,"title":"DSC_9571","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904637370","owner":"100606059@N08","secret":"eb2896c13e","server":"1569","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569603684","owner":"30441985@N04","secret":"1f58e746db","server":"1680","farm":2,"title":"BO0A9345_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569603454","owner":"100606059@N08","secret":"1d87d46c41","server":"1664","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200260785","owner":"105338279@N08","secret":"24f160cb2e","server":"1540","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107027531","owner":"120728468@N08","secret":"d3dc8a0c8f","server":"1519","farm":2,"title":"tmpwnkhbd","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904636130","owner":"100606059@N08","secret":"a28f3895ee","server":"1614","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569602444","owner":"10705700@N03","secret":"d6c482f154","server":"1514","farm":2,"title":"Jurassic Skyline 2016","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832578089","owner":"8909796@N07","secret":"0aa8bc2222","server":"1485","farm":2,"title":"DSC_9570","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081997022","owner":"44263535@N07","secret":"cf9ac03fc6","server":"1636","farm":2,"title":"2015-06-07 11.46.54","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081996832","owner":"50405557@N02","secret":"758c052141","server":"1665","farm":2,"title":"Still one of the best spots in Cape Town to catch the sunset. #somuchlatergram","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173937906","owner":"30478907@N06","secret":"7c0d08bbc6","server":"1598","farm":2,"title":"2016-02-22_06-09-43","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173937966","owner":"100606059@N08","secret":"9bf4c09767","server":"1634","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573450933","owner":"120728468@N08","secret":"cfd30f2cbb","server":"1578","farm":2,"title":"tmpAP4V_1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904634990","owner":"76592756@N00","secret":"b8a471edb4","server":"1442","farm":2,"title":"IMG_6794","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904634620","owner":"123868712@N02","secret":"e8bc21f3ce","server":"1615","farm":2,"title":"2016-02-21 at 12.10.39","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569601104","owner":"100606059@N08","secret":"48d93f1167","server":"1505","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573450613","owner":"30441985@N04","secret":"7b861e2792","server":"1544","farm":2,"title":"BO0A9342_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904634200","owner":"120728468@N08","secret":"738f27b33d","server":"1674","farm":2,"title":"tmpp1pxkj","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569600394","owner":"100606059@N08","secret":"5d284bf931","server":"1662","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573449023","owner":"89169354@N02","secret":"fcb21c5609","server":"1486","farm":2,"title":"N\u00edver da Lara - 1 ano - Fev.2016 - Foto--5002.jpg","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200256765","owner":"100606059@N08","secret":"494951bf83","server":"1499","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904633030","owner":"10949289@N06","secret":"4333a723ba","server":"1577","farm":2,"title":"galleria1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173935006","owner":"8909796@N07","secret":"87b9599563","server":"1567","farm":2,"title":"DSC_9569","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904632600","owner":"76592756@N00","secret":"ca64c50738","server":"1699","farm":2,"title":"IMG_6793","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173934896","owner":"17926316@N05","secret":"acebab4e56","server":"1608","farm":2,"title":"DSC_0411","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107023111","owner":"100606059@N08","secret":"abb7800cc5","server":"1622","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081993592","owner":"30441985@N04","secret":"2cd3aea61e","server":"1619","farm":2,"title":"BO0A9339_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832574059","owner":"24002780@N00","secret":"2b887ba1c0","server":"1663","farm":2,"title":"Clemson Botanical Gardens","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832573479","owner":"100606059@N08","secret":"6c76f8eb24","server":"1462","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569597764","owner":"123868712@N02","secret":"29b96a7540","server":"1565","farm":2,"title":"2016-02-21 at 12.08.41","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200254675","owner":"8531240@N06","secret":"941701928b","server":"1456","farm":2,"title":"image","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832573059","owner":"12639178@N07","secret":"904e386e9f","server":"1594","farm":2,"title":"Ich habe nicht einmal eine Familien-Idee :-( , NGID709132665","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107021491","owner":"8531240@N06","secret":"7c020273e3","server":"1604","farm":2,"title":"image","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081992002","owner":"52706710@N03","secret":"b73bb6987a","server":"1573","farm":2,"title":"EC WW","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832572619","owner":"136639755@N07","secret":"9518916e9c","server":"1710","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569596704","owner":"60199917@N02","secret":"e0f6f0a337","server":"1674","farm":2,"title":".","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173932446","owner":"17926316@N05","secret":"ab6a14b203","server":"1490","farm":2,"title":"DSC_0412","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081991312","owner":"95908785@N06","secret":"095b7b6a54","server":"1460","farm":2,"title":"IMG_4413","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573445513","owner":"30441985@N04","secret":"461fe328b9","server":"1482","farm":2,"title":"BO0A9338_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904629760","owner":"76936559@N07","secret":"75dffab23f","server":"1551","farm":2,"title":"big brother","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200253115","owner":"8909796@N07","secret":"d5672a7db4","server":"1464","farm":2,"title":"DSC_9568","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573445113","owner":"52706710@N03","secret":"9a11e64365","server":"1605","farm":2,"title":"BOYCE & JOHNSTON. BEAVER BANK FOUNDRY","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569595644","owner":"136639755@N07","secret":"00237525be","server":"1626","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832571229","owner":"41075977@N07","secret":"f375d51b91","server":"1650","farm":2,"title":"CF83 116 & 117 - differing collection times","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904628470","owner":"100606059@N08","secret":"04972eb214","server":"1595","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569594774","owner":"24002780@N00","secret":"3569954b22","server":"1467","farm":2,"title":"Clemson Botanical Gardens","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904628400","owner":"136639755@N07","secret":"5b47b833f6","server":"1579","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081989872","owner":"54192833@N02","secret":"2b8340715f","server":"1685","farm":2,"title":"It's a #Beautiful #Mild Day. Bustin Stupid Dope Moves. #BOSS #NYC #CEO #MurrayHill #Hedge #TurtleBay #TudorCity #NewYork #Manhattan","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832570449","owner":"44263535@N07","secret":"84eb8b44f6","server":"1657","farm":2,"title":"2015-06-07 11.46.44","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569594744","owner":"30840101@N06","secret":"8a8358e834","server":"1566","farm":2,"title":"IMGP1468","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904628020","owner":"26737783@N00","secret":"5486a00b32","server":"1603","farm":2,"title":"T-Rex! #sedona","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832570159","owner":"136639755@N07","secret":"551f9bbf4d","server":"1587","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081989362","owner":"120728468@N08","secret":"fbb129b689","server":"1513","farm":2,"title":"tmpUCIRTl","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904628040","owner":"12639178@N07","secret":"18343d35aa","server":"1450","farm":2,"title":"Ich habe nicht einmal eine Familien-Idee :-( , NGID2082672870","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107018681","owner":"30441985@N04","secret":"612c3f4513","server":"1716","farm":2,"title":"BO0A9337_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081988652","owner":"76592756@N00","secret":"e06e7c5857","server":"1541","farm":2,"title":"IMG_6791","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569593344","owner":"126862092@N08","secret":"8b049face1","server":"1696","farm":2,"title":"ALI_5629_HDR","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569593224","owner":"17926316@N05","secret":"4ae805565a","server":"1701","farm":2,"title":"DSC_0414","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904626180","owner":"79334394@N04","secret":"079bd68aa2","server":"1540","farm":2,"title":"Kids Helping Out.jpg","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107016711","owner":"89169354@N02","secret":"ebe071647e","server":"1507","farm":2,"title":"N\u00edver da Lara - 1 ano - Fev.2016 - Foto--5000.jpg","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107016661","owner":"136639755@N07","secret":"f8a57ea6b8","server":"1612","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832567189","owner":"24002780@N00","secret":"01c545de65","server":"1693","farm":2,"title":"Clemson Botanical Gardens","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081986662","owner":"42421745@N08","secret":"96a7648a14","server":"1456","farm":2,"title":"Deformando um trabalho no atelier do @dudimaiarosa #lifeinplasticitsfantastic #artificiallove #art","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904625320","owner":"30441985@N04","secret":"fcaffcf270","server":"1543","farm":2,"title":"BO0A9329_edited-1","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832567059","owner":"14940021@N08","secret":"c409388faf","server":"1642","farm":2,"title":"Not Windows, just one window in waterdrops on a cars window","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200248605","owner":"68103441@N03","secret":"1579707d28","server":"1620","farm":2,"title":"IMG_0419","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832566999","owner":"136639755@N07","secret":"c8a9971a86","server":"1496","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573440513","owner":"127923446@N02","secret":"08d0e06f68","server":"1714","farm":2,"title":"Daf XF 105 SpaceCab - Wijnia (D)","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569591314","owner":"98198065@N07","secret":"02df2415d8","server":"1671","farm":2,"title":"IMG_2882","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200248195","owner":"126862092@N08","secret":"5928b3cb19","server":"1552","farm":2,"title":"Beach-4982","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25173927446","owner":"136639755@N07","secret":"76f28cf5e0","server":"1720","farm":2,"title":"","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573439953","owner":"123868712@N02","secret":"1d0299a4bc","server":"1656","farm":2,"title":"2016-02-21 at 12.08.34","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24832566499","owner":"28759471@N06","secret":"319e9d245f","server":"1575","farm":2,"title":"Aqu\u00ed jugueteando un poco con el equipo reci\u00e9n llegado para ver si funciona, la canci\u00f3n se la dedico a @kobyri ya que cantaba \"let it go\" estar\u00eda guay q cant\u00e1ramos a d\u00fao un d\u00eda!!! #scarlett2i2 #scarlett2i2studio","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081985832","owner":"102709054@N05","secret":"65a233815b","server":"1640","farm":2,"title":"wired","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569591084","owner":"40950306@N08","secret":"f95cebee96","server":"1707","farm":2,"title":"Brian & Marianne having fun!","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25081985632","owner":"45263591@N00","secret":"58423cf740","server":"1489","farm":2,"title":"P1080100","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24904624430","owner":"52976863@N05","secret":"a3c5806bf0","server":"1557","farm":2,"title":"Macro Lichen","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25107015311","owner":"126862092@N08","secret":"85d490ec6a","server":"1697","farm":2,"title":"Beach-5175","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24569590494","owner":"17926316@N05","secret":"4cbfc370b6","server":"1486","farm":2,"title":"DSC_0415","ispublic":1,"isfriend":0,"isfamily":0},{"id":"25200246965","owner":"77402678@N04","secret":"91ab190c19","server":"1714","farm":2,"title":"#podium #trofeo Cala Millor #unhivernamallorca #challenge #alberttorres","ispublic":1,"isfriend":0,"isfamily":0},{"id":"24573439073","owner":"8909796@N07","secret":"f63f1452eb","server":"1529","farm":2,"title":"DSC_9566","ispublic":1,"isfriend":0,"isfamily":0}]},"stat":"ok"}


''Chuck Cartledge''

A sample flickr JSON data file.

JSON data returned from the flickr query in the base document.





 
 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 




''Chuck Cartledge''

A sample flickr XML data file.

XML data returned from the flickr query in the base document.



https://www.flickr.com/services/api/explore/flickr.photos.search





Figure 15: Flickr’s API exploration page.
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Figure 16: Flickr’s API exploration page with bounding box data.
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Figure 17: Flickr’s API exploration calling method. The Call Method button is highlighted
in red.
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Figure 18: Flickr’s API exploration with data and XML format.
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Figure 19: Flickr’s API exploration with data and JSON format.
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3 Selected Big Data Sources


The sites listed in this section are attached to this PDF The R driver program used to
collect the home pages for the sites in this report is attached as well The R worker program
used to do the “heavy lifting” is also attached
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   A collection of Big Data sites that might be of interest:




Aggregator



			 70+ websites to get large data repositories for free 





			 Anywhere that I could download a sample database? : learnprogramming 





			 Data Portals 





			 Datasets Archive 





			 Datasets for Data Mining and Data Science 





			 enigma 





			 Finding Data on the Internet 





			 Linked Data - Connect Distributed Data across the Web 





			 Oxford Internet Institute University of Oxford 





			 Real Time Data Resources 





			 Thirty Thousand Feet 





			 Top 10 Weather APIs 





			 University Corporation for Atmospheric Research 





			 Where can I find large datasets open to the public? - Quora 





			 Wikipedia:Database download 









Aviation



			 Flight Aware 





			 Flight Stats 





			 Flight View 





			 OAG (Official Airline Guide) 





			 QPX Express API 





			 Travel Boutique 





			 Travel Fusion 





			 Wego Flights 









Developers



			 GeoCommons 





			 Global Data. Local Context 





			 OpenStreetMap 





			 ProgrammableWeb 





			 Quandl Financial and Economic Data 





			 TIGER Products 









Education



			 Delve Datasets 





			 Statistics Online Computational Resource (SOCR) 









General



			 Bing 





			 Blog - AriLamstein.com 





			 Dogpile 





			 DuckDuckGo 





			 Google 





			 Our World in Data 





			 Our World in Data 





			 Our World in Data 





			 Stanford Large Network Dataset Collection 





			 UCI Machine Learning Repository 





			 WolframAlpha 





			 Yahoo 









Geographic information



			 GeoNames 





			 Open Source Data and APIs | MaxMind 





			 Places API - CityGrid V2 - CityGrid Media Documentation 









Government



			 Austin Texas Data Portal 





			 Census Bureau Economic Statistics 





			 City Maps - Robert Wood Johnson Foundation 





			 Datasets - data.sa.gov.au 





			 Earthquake Hazards Program 





			 FAA Web Services, Airport Service 





			 Federal Reserve Bank of St. Louis, Economic Research 





			 Gapminder Data 





			 General Social Survey 





			 Massachusetts Bay Transportation Authority 





			 National Aeronautics and Space Administration, Goddard Institute for Space Studies 





			 National Flight Data Center (NFDC) 





			 National Longitudinal Surveys | A Program of the U.S. Bureau of Labor Statistics 





			 NYC Open Data 





			 Parking in San Francisco, CA 





			 SNAP Retailer Locator 





			 The National Archives 





			 The National UFO Reporting Center 





			 The World Bank 





			 UK Government Open Data Portal 





			 United States Department of Agriculture, Economic Research Service 





			 US Department of Transportation 





			 US Government Open Data Portal 





			 USGovXML.com: US Government Web Services and XML Data Sources. 





			 Washington Metropolitan Area Transit Authority API 









Social



			 Linkedin API 





			 Meetup API 









Weather



			 AccuWeather 





			 Aeris Weather 





			 Dark Sky Forecast 





			 National Data Buoy Center 





			 National Weather Service 





			 OpenWeatherMap 





			 Real-time weather forecasts 





			 WeatherBug 





			 Weather Source 





			 Weather Underground 





			 World Weather Online 





			 World Weather OnLine 









Zip code



			 Zip Codes 









''Chuck Cartledge''

A collection of Big Data sites

A collection of Big Data sites.





rm (list=ls())

library(methods)
library(DBI)
library(RPostgreSQL)

library(uuid)
library(getopt)

initMyPar <- function()
  {
    scaler <- 1.2
    par(cex = 1,
        lwd = 4,
        cex = scaler,
        cex.axis = scaler,
        cex.lab = scaler,
        cex.main = 1.4,
        cex.sub = 1
        )
  }


plotStats <- function(stats)
    {
        oldPars <- par()

        initMyPar()
        
        startTime <- stats$startTime
        stopTime <- stats$stopTime
        count <- stats$counter
        procs <- stats$processes
        deltaTime <-stats$sleepyTime
        createdProcesses <- stats$createdProcesses
        measurements <- length(procs)

        diffTime <- stopTime - startTime
        main <- sprintf("%.0f images took %.0f secs. (ave. %.1f secs per image)",
                        createdProcesses,
                        diffTime,
                        diffTime/count)

        plot(procs, main=main, xlab="Seconds", ylab="Images remaining", xaxt="n")
        axis(1, at=1:measurements, labels= deltaTime*(1:measurements))

        halfProcs <- count/2
        abline(h=halfProcs, col="red")

        half <- which(procs <= halfProcs)[1]
        abline(v=half, col="red")

        temp <- which(procs < count)
        if(temp[1] == 1)
            {
                first <- temp[2]
            }
        else
            {
                first <- temp[1]
            }

        abline(v=first, col="green")

        par(oldPars)
    }


createStatsFile <- function(stats, dest)
    {
        command <- sprintf("rm -f %s", dest)
        system(command)

        imageFile <- "Images/sources.eps"
        imageFileRelativeToMe <- sprintf("../%s", imageFile)
        
       temp <- sprintf("\\begin{figure}[ht]\\centering\\includegraphics[angle=-90, width=\\textwidth]{%s}\\MyCaption{How long it took to create the home page images.}{The red lines are when 50 percent of the images were created.  The green vertical line is when the first image was created.}{fig:stats}\\end{figure}", imageFile)
        line <- c("\\section{System performance}",
                  "A graph showing system performance creating the home page images for all BD sources in this report has been created \\MyFigureReference{fig:stats}.",temp)

        write(line, file=dest, append=TRUE)

        postscript(file=imageFileRelativeToMe, width=0, height=0)
        plotStats(stats)
        dev.off()
    }

resetDB <- function()
    {
        command <- "psql -o /tmp/output.txt -f psqlCreateTables.psql"
        system(command)

        command <- "psql -o /tmp/output.txt -f psqlCommands.psql"
        system(command)

        command <- "rm -f Homepages/*pdf"
        system(command)

        print("The database has been reset and all homepages removed.")
    }


createHTMLfile <- function(con, table, dest)
    {
        command <- sprintf("rm -f %s", dest)
        system(command)

        writeHeaderStuff(dest)
        
        query <- sprintf("select distinct type from %s order by type;", table)
        types <- dbGetQuery(con, query)

        ## print(types)

        for (i in types$type)
            {
                query <- sprintf("select * from %s where type = '%s' order by title",
                                 table,
                                 i)
                
                data <- dbGetQuery(con, query)

                line <- sprintf('<h2>%s</h2>', i)
                write(line, file=dest, append=TRUE)
                
                line <- sprintf('<ol>' )
                write(line, file=dest, append=TRUE)

                print(sprintf("%s() processing =>%s<=, there are %.0f rows to process.",
                              as.character(match.call()[[1]]),
                              i,
                              length(data$title))
                      )
                
                for (j in 1:length(data$title))
                    {
                        if (imageAvailable(data$image[j]) == TRUE)
                            {
                                line <- sprintf('<li><P><a href="%s"> %s </a></P></li>', data$url[j], data$title[j])
                                write(line, file=dest, append=TRUE)
                            }
                        else
                            {
                                print(sprintf("Skipping '%s' because no image in database.",
                                              data$title[j]))
                            }
                    }
                line <- sprintf('</ol>' )
                write(line, file=dest, append=TRUE)
            }
        writeTrailerStuff(dest)
    }

imageAvailable <- function(imagePath)
    {
        returnValue <- file.exists(imagePath)

        returnValue
    }

createTEXsections <- function(con, table, dest)
{

    file.remove(dest)

    query <- sprintf("select distinct type from %s order by type;", table)
    types <- dbGetQuery(con, query)

    ## print(types)

    imageLimit <- 3
    imageCounter <- 0
    for (i in types$type)
    {

        query <- sprintf("select count(image) from %s where image like '%spdf' and type = '%s'",
                         table,
                         "%",
                         i)
        
        data <- dbGetQuery(con, query)

        ## print(query);print(data$count[1])

        if(data$count[1] > 0)
        {
            query <- sprintf("select * from %s where type = '%s' order by title",
                             table,
                             i)
            
            data <- dbGetQuery(con, query)

            ## print(data)
            line <- sprintf("\\subsection{%s}", i)
            write(line, file=dest, append=TRUE)

            line <- "\\begin{enumerate}"
            write(line, file=dest, append=TRUE)

            print(sprintf("%s() processing =>%s<=, there are %.0f rows to process.",
                          as.character(match.call()[[1]]),
                          i,
                          length(data$title))
                  )
            
            
            for (j in 1:length(data$title))
            {
                if (imageAvailable(data$image[j]) == TRUE)
                {
                    line <- "\\begin{minipage}{\\textwidth}"
                    write(line, file=dest, append=TRUE)
                    
                    line <- sprintf("\\item %s: %s \\MyFigureReference{fig:%s}\n\n \\url{%s}\n\n",
                                    data$title[j],
                                    data$explanation[j],
                                    data$image[j],
                                    data$url[j]
                                    )
                    write(line, file=dest, append=TRUE)

                    line <- sprintf("\\begin{centering}\\includegraphics[height=0.8\\textheight]{%s}\\MyCaption{%s home page.}{}{fig:%s}\\end{centering}",
                                    data$image[j],
                                    data$title[j],
                                    data$image[j]
                                    )
                    write(line, file=dest, append=TRUE)


                    imageCounter <- imageCounter + 1
                    ## if (imageCounter >= imageLimit)
                    ##     {
                    ##         line <- "\\cleardoublepage"
                    ##         write(line, file=dest, append=TRUE)

                    ##         imageCounter <- 0
                    ##     }                               
                    line <- "\\end{minipage}\\clearpage"
                    write(line, file=dest, append=TRUE)
                }
                else
                {
                    print(sprintf("Skipping '%s' because no image in database.",
                                  data$title[j]))
                }
            }
            line <-"\\end{enumerate}"
            write(line, file=dest, append=TRUE)
        }
        else
        {
            print(sprintf("No images for type %s.", i))
        }
    }
}


createTEXsectionsOld <- function(con, table, dest)
    {
        
        command <- sprintf("rm -f %s", dest)
        system(command)

        query <- sprintf("select distinct type from %s order by type;", table)
        types <- dbGetQuery(con, query)

        ## print(types)

        imageLimit <- 3
        imageCounter <- 0
        for (i in types$type)
            {
                query <- sprintf("select * from %s where type = '%s' order by title",
                                 table,
                                 i)
                
                data <- dbGetQuery(con, query)

                ## print(data)
                line <- sprintf("\\subsection{%s}", i)
                write(line, file=dest, append=TRUE)

                line <- "\\begin{enumerate}"
                write(line, file=dest, append=TRUE)

                print(sprintf("%s() processing =>%s<=, there are %.0f rows to process.",
                              as.character(match.call()[[1]]),
                              i,
                              length(data$title))
                      )
                      
                
                for (j in 1:length(data$title))
                    {
                        if (imageAvailable(data$image[j]) == TRUE)
                            {
                                line <- sprintf("\\item %s: %s \\MyFigureReference{fig:%s}\n\n \\url{%s}",
                                                data$title[j],
                                                data$explanation[j],
                                                data$image[j],
                                                data$url[j]
                                                )
                                write(line, file=dest, append=TRUE)

                                line <- sprintf("\\begin{figure}[ht]\\centering\\includegraphics[height=0.8\\textheight]{%s}\\MyCaption{%s home page.}{}{fig:%s}\\end{figure}",
                                                data$image[j],
                                                data$title[j],
                                                data$image[j]
                                                )
                                write(line, file=dest, append=TRUE)

                                imageCounter <- imageCounter + 1
                                if (imageCounter >= imageLimit)
                                    {
                                        line <- "\\cleardoublepage"
                                        write(line, file=dest, append=TRUE)

                                        imageCounter <- 0
                                    }                               
                            }
                        else
                            {
                                print(sprintf("Skipping '%s' because no image in database.",
                                              data$title[j]))
                            }
                    }
                line <-"\\end{enumerate}"
                write(line, file=dest, append=TRUE)
            }
    }

writeHeaderStuff <- function(dest)
    {
        lines <- c(
            '<!DOCTYPE html PUBLIC "-//IETF//DTD HTML 2.0//EN">
<HTML>
   <HEAD>
      <TITLE>A collection of Big Data sites</TITLE>
   </HEAD>
<BODY>
   <H1>A collection of Big Data sites that might be of interest:</H1>
'
            )

        write(lines, file=dest, append=FALSE)
    }


writeTrailerStuff <- function(dest)
    {
        lines <- c('</BODY></HTML>'
                   )

        write(lines, file=dest, append=TRUE)
    }


connectToDatabase <- function(dataBase)
    {
        drv <- dbDriver("PostgreSQL")
        returnValue <- dbConnect(drv, dbname = dataBase)

        returnValue
    }

captureImages <- function(con, dataBase, table)
    {
        query <- sprintf("SELECT * from %s", table)
        d <- dbGetQuery(con, query)

        counter <- 0
        tempDir <- tempdir()

        createdProcesses <- 0
        startTime <- unclass(Sys.time())
        for (counter in 1:length(d$title))
            {
                
                title <- d$title[counter]

                if (imageAvailable(d$image[counter]) == FALSE)
                    {
                        dest <- sprintf("/home/chuck/CLC-Ent/BigDataEnthusiasts/Sources/Scripts/Homepages/%s.pdf",
                                        UUIDgenerate())
                        
                        command <- sprintf("nice Rscript imagesWorker.R %s %s \"%s\" %s-%.0f %s",
                                           dataBase,
                                           table,
                                           title,
                                           tempDir,
                                           counter,
                                           dest
                                           )
                        ## print(command)
                        system(command,
                               wait = FALSE,
                               ignore.stderr = TRUE,
                               ignore.stdout = TRUE)

                        createdProcesses <- createdProcesses + 1
                    }
            }

        limit <- 3*createdProcesses
        sleepyTime <- 5

        processes <- c()

        while (limit >= 0)
            {
                command <- "ps -ef"
                ## print(sprintf("The command to be executed is =>%s<=", command))
                d <- system(command, intern=TRUE)

                backgroundProcesses <- 0

                for (i in 1:length(d))
                    {
                        ## backgroundProcesses <- backgroundProcesses + grepl ("file=imagesWorker.R", d[i], fixed=TRUE)
                        backgroundProcesses <- backgroundProcesses + grepl ("/usr/lib/R/bin/exec/R --slave --no-restore", d[i], fixed=TRUE)
                    }
                ## print(d)

                print(sprintf("%.0f background operations active out of %.0f initiated, %.0f checks remaining, sleeping %.0f seconds.",
                              backgroundProcesses,
                              createdProcesses,
                              limit,
                              sleepyTime))

                processes <- c(processes, backgroundProcesses)
                
                if (backgroundProcesses <= 1)
                    {
                        print("No more background processes.")
                        limit <- 0
                    }
                else
                    {
                        Sys.sleep(sleepyTime)

                    }
                limit <- limit - 1
            }
        
        stopTime <- unclass(Sys.time())

        returnValue <- list(startTime=startTime,
                            stopTime=stopTime,
                            counter=counter,
                            processes=processes,
                            sleepyTime=sleepyTime,
                            createdProcesses=createdProcesses
                            )
    }


main <- function(resetDatabase=FALSE)
{

    texFile <- "../sites.tex"

    htmlFile <- "../sites.html"

    statsFile <- "../stats.tex"

    dataBase <- "chuck"

    table <- "sites"
    
    spec <- matrix(c(
        'reset', 'R', 0, 'character'
    ),
    ncol = 4, byrow = TRUE)

    opt <- getopt(spec)

    if (is.null(opt$reset) == FALSE)
    {
        resetDatabase <- TRUE
    }

    if (resetDatabase == TRUE)
    {
        resetDB()
    }
    
    con <- connectToDatabase(dataBase)

    stats <- captureImages(con, dataBase, table)

    createTEXsections(con, table, texFile)

    createStatsFile(stats, statsFile)
    
    createHTMLfile(con, table, htmlFile)
    
    dbDisconnect(con)
    print("The main program has ended.")

    print(sprintf("Image took %.0f seconds to capture, using %.0f processes.",
    (stats$stopTime - stats$startTime),
    stats$createdProcesses))
}

main()



''Chuck Cartledge''

Collect BD home pages

An R program to collect web pages.





rm(list=ls())
library(methods)
library(DBI)
library(RPostgreSQL)

updateImageInDatabase <- function(image, table, title, con)
    {
        update <- sprintf("UPDATE %s SET image='%s' where title = '%s'",
                          table,
                          image,
                          title)
        dbGetQuery(con, update)
    }

main <- function()
    {
        args <- commandArgs(TRUE)
        dataBase <- args[1]
        table <- args[2]
        title <- args[3]
        tempDir <- args[4]
        dest <- args[5]

        ## print(args)

        drv <- dbDriver("PostgreSQL")
        con <- dbConnect(drv, dbname = dataBase)

        query <- sprintf("select * from %s where title = '%s'",
                         table,
                         title)
        d <- dbGetQuery(con, query)

        print(sprintf("Title = %s, url = %s", d$title, d$url))

        ## updateImageInDatabase("../Images/notFound.pdf",
        ##                       table,
        ##                       title,
        ##                       con)

        command <- sprintf("rm -rf %s; mkdir -p %s", tempDir, tempDir)
        system(command)

        print(command)
        tempFile <- tempfile (pattern="pdf", tmpdir=tempDir)
        command <- sprintf("wkhtmltopdf %s %s", d$url, tempFile)
        system(command)
        print(command)

        ## command <- sprintf("cd %s ; pdftk %s burst; mv pg_0001.pdf %s",
        ##                    tempDir,
        ##                    tempFile,
        ##                    dest)
        ## system(command)


        command <- sprintf("cd %s ; pdftk %s burst; convert -border 2x2 pg_0001.pdf %s",
                           tempDir,
                           tempFile,
                           dest)
        system(command)
        
        updateImageInDatabase(dest,
                              table,
                              title,
                              con)

        unlink(tempDir, recursive=TRUE)
        dbDisconnect(con)
    }

main()



''Chuck Cartledge''

Collect BD home pages

An R worker program to do the heavy lifting.







3.1 Aggregator


1. 70+ websites to get large data repositories for free: A blog dealing with all things Big Data.
(see Figure 20)
http://bigdata-madesimple.com/70-websites-to-get-large-data-repositories-


for-free/


Figure 20: 70+ websites to get large data repositories for free home page.
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2. Anywhere that I could download a sample database? : learnprogramming: A general ques-
tion posed by many, and containing links to other sources. (see Figure 21)
https://www.reddit.com/r/learnprogramming/comments/2wr4mm/anywhere_that_i_


could_download_a_sample_database/


Figure 21: Anywhere that I could download a sample database? : learnprogramming home
page.
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3. Data Portals: A comprehensive list of open data portals from around the world. (see
Figure 22)
http://dataportals.org/


Figure 22: Data Portals home page.
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4. Datasets Archive: A place to ask about the location of different datasets. (see Figure 23)
https://www.reddit.com/r/Datasets


Figure 23: Datasets Archive home page.
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5. Datasets for Data Mining and Data Science: A good source about data mining, analytics,
big data, and data science. (see Figure 24)
http://www.kdnuggets.com/datasets/index.html


Figure 24: Datasets for Data Mining and Data Science home page.
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6. enigma: A provider of data and data services. (see Figure 25)
http://enigma.io/


Figure 25: enigma home page.
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7. Finding Data on the Internet: The following list of data sources has been modified as of
3/18/14. Most of the data sets listed below are free, however, some are not. (see Figure 26)
http://www.inside-r.org/howto/finding-data-internet


Figure 26: Finding Data on the Internet home page.
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8. Linked Data - Connect Distributed Data across the Web: Linked Data is about using the
Web to connect related data that was not previously linked, or using the Web to lower the
barriers to linking data currently linked using other methods. More specifically, Wikipedia
defines Linked Data as ”a term used to describe a recommended best practice for exposing,
sharing, and connecting pieces of data, information, and knowledge on the Semantic Web
using URIs and RDF.” (see Figure 27)
http://linkeddata.org/


Figure 27: Linked Data - Connect Distributed Data across the Web home page.
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9. Oxford Internet Institute University of Oxford: The Oxford Internet Institute was founded
in 2001 at the University of Oxford, as an academic centre for the study of the societal
implications of the Internet. (see Figure 28)
http://geography.oii.ox.ac.uk/


Figure 28: Oxford Internet Institute University of Oxford home page.
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10. Real Time Data Resources: Many of our classroom projects use real time data sites that are
difficult to find. This page contains links to some of the most compelling Internet web sites
for educational use. These include a host of sites that have real time weather, air, water,
and satellite information that will enhance traditional classroom lessons. (see Figure 29)
http://www.k12science.org/materials/resources/realtimedata/


Figure 29: Real Time Data Resources home page.
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11. Thirty Thousand Feet: Thirty Thousand Feet is an aviation directory with thousands of
links to aviation web pages, aviation news, and other sources of commercial, military, and
general aviation information. (see Figure 30)
http://www.thirtythousandfeet.com/track.htm


Figure 30: Thirty Thousand Feet home page.
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12. Top 10 Weather APIs: Weather has become a pretty hot topic, especially in technology
circles. Weather has not only become a standard app found on nearly every smartphone
and mobile device, but it’s being used by many technology companies in new and innovative
ways. (see Figure 31)
http://www.programmableweb.com/news/top-10-weather-apis/analysis/2014/11/13


Figure 31: Top 10 Weather APIs home page.
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13. University Corporation for Atmospheric Research: Search and access 178 data sets covering
the Atmosphere, Ocean, Land and more. Explore climate indices, reanalyses and satellite
data and understand their application to climate model metrics. This is the only data portal
that combines data discovery, metadata, figures and world-class expertise on the strengths,
limitations and applications of climate data. (see Figure 32)
https://climatedataguide.ucar.edu/


Figure 32: University Corporation for Atmospheric Research home page.
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14. Where can I find large datasets open to the public? - Quora: The best answer to any
question, especially about where to find Big Data. (see Figure 33)
http://www.quora.com/Where-can-I-find-large-datasets-open-to-the-public


Figure 33: Where can I find large datasets open to the public? - Quora home page.
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15. Wikipedia:Database download: Wikipedia offers free copies of all available content to in-
terested users. These databases can be used for mirroring, personal use, informal backups,
offline use or database queries (such as for Wikipedia:Maintenance). All text content is
multi-licensed under the Creative Commons Attribution-ShareAlike 3.0 License (CC-BY-
SA) and the GNU Free Documentation License (GFDL). Images and other files are available
under different terms, as detailed on their description pages. (see Figure 34)
https://en.wikipedia.org/wiki/Wikipedia:Database_download


Figure 34: Wikipedia:Database download home page.
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3.2 Aviation


1. Flight Aware: Harness FlightAware’s infrastructure to build an awesome aviation app using
FlightXML. (see Figure 35)
http://flightaware.com/commercial/flightxml/


Figure 35: Flight Aware home page.
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2. Flight Stats: A collection of flight related information including arrival, departures, and
current status (see Figure 36)
https://developer.flightstats.com/


Figure 36: Flight Stats home page.
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3. Flight View: FlightViews comprehensive, fast, accurate global real-time flight information
aggregates data from hundreds of sources on more than 130,000 daily flights into a single
truth data stream. Data customers and developers access FlightViews flight information
through flexible and easily consumed APIs to power displays and applications that inform
travelers and the businesses that provide travel services. (see Figure 37)
http://corporate.flightview.com/products/data-feeds-apis


Figure 37: Flight View home page.
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4. OAG (Official Airline Guide): OAG has the knowledge, experience and capability to pro-
vide reliable, high quality, up-to-the-minute aviation data, offering essential information and
innovative travel planning solutions. Our products are vital to strategic and commercial
planning, driving key business decisions and delivering Absolute Aviation Advantage across
the worldwide air transport industry. (see Figure 38)
http://www.oag.com/Flight-Schedules/Schedules-OnDemand


Figure 38: OAG (Official Airline Guide) home page.
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5. QPX Express API: Global airline pricing and shopping in a single, standard API. (see
Figure 39)
https://developers.google.com/qpx-express/


Figure 39: QPX Express API home page.
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6. Travel Boutique: In recent years, the flight booking segment of the travel sector has become
increasingly competitive. With the largest tour operators and websites offering customers a
wide range of options all in one place, it’s difficult for the smaller travel agents to compete.
As ever, at Travel Boutique Online, we’ve developed a solution which allows small- and
medium-sized travel agents in India to overcome this challenge. This solution will enable
you to sell a vast inventory of flights from a large pool of airlines direct to your customers.
(see Figure 40)
http://www.travelboutiqueonline.com/Flight_api.aspx


Figure 40: Travel Boutique home page.
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7. Travel Fusion: TF.Flight API is the largest direct connect LCC and (a growing number
of) FSC airline carriers platform available from a single API. TF.Flight API aggregates
information from hundreds of airlines, providing agents, e-commerce platforms, search and
mobile services with a single system to manage, search, book and support this vast content.
TF.Flight API is available via an API, any Agency Desktop, and web-based (agency/user
login) portals. (see Figure 41)
https://www.travelfusion.com/corporate/page/tf-flight-api


Figure 41: Travel Fusion home page.
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8. Wego Flights: Wego Flights API allows clients to search for flight fares and availability in
real-time across Wego’s inventory of partners. The service is available via standard HTTP
POST request and responses are made available in JSON format. (see Figure 42)
http://support.wan.travel/hc/en-us/articles/200191669-Wego-Flights-API


Figure 42: Wego Flights home page.
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3.3 Developers


1. GeoCommons: GeoCommons is a community contributed collection of open data from
around the world. Uploaded by the public, data are often from public and open govern-
ment website and sources. (see Figure 43)
http://geocommons.com/


Figure 43: GeoCommons home page.
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2. Global Data. Local Context: The best location data for Mobile Advertising, Developers,
and Enterprise solutions. (see Figure 44)
https://www.factual.com/


Figure 44: Global Data. Local Context home page.
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3. OpenStreetMap: OpenStreetMap is a map of the world, created by people and free to use
under an open license. (see Figure 45)
http://www.openstreetmap.org


Figure 45: OpenStreetMap home page.
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4. ProgrammableWeb: A collection of searchable APIs. (see Figure 46)
http://www.programmableweb.com/


Figure 46: ProgrammableWeb home page.
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5. Quandl Financial and Economic Data: Quandl helps data analysts save time, effort and
money by delivering high-quality financial and economic data in the precise format they
need. (see Figure 47)
https://www.quandl.com/


Figure 47: Quandl Financial and Economic Data home page.
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6. TIGER Products: TIGER = Topologically Integrated Geographic Encoding and Referenc-
ing. TIGER products are spatial extracts from the Census Bureau MAF/TIGER database,
containing features such as roads, railroads, rivers, as well as legal and statistical geographic
areas. The Census Bureau offers several file types and an online mapping application. (see
Figure 48)
http://www.census.gov/geo/maps-data/data/tiger.html


Figure 48: TIGER Products home page.
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3.4 Education


1. Delve Datasets: Collections of data for developing, evaluating, and comparing learning meth-
ods. (see Figure 49)
http://www.cs.toronto.edu/~delve/data/datasets.html


Figure 49: Delve Datasets home page.
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2. Statistics Online Computational Resource (SOCR): The Statistics Online Computational
Resource (SOCR)[1] is an online multi-institutional research and education organization.
SOCR designs, validates and broadly shares a suite of online tools for statistical comput-
ing, and interactive materials for hands-on learning and teaching concepts in data science,
statistical analysis and probability theory. (see Figure 50)
http://wiki.stat.ucla.edu/socr/index.php/SOCR_Data


Figure 50: Statistics Online Computational Resource (SOCR) home page.
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3.5 General


1. Bing: Bing (known previously as Live Search, Windows Live Search, and MSN Search) is a
web search engine (advertised as a ”decision engine”) from Microsoft. (see Figure 51)
http://www.bing.com/


Figure 51: Bing home page.
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2. Blog - AriLamstein.com: Combining Big Data and R (see Figure 52)
http://www.arilamstein.com/blog/


Figure 52: Blog - AriLamstein.com home page.
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3. Dogpile: Dogpile is a search engine that fetches results from Google, Yahoo! and Yandex,
and includes results from several other popular search engines, including those from audio
and video content providers. It is a registered trademark of Blucora, Inc.. (see Figure 53)
http://www.dogpile.com/


Figure 53: Dogpile home page.
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4. DuckDuckGo: DuckDuckGo is an Internet search engine that emphasizes protecting
searchers privacy and avoiding the filter bubble of personalized search results.[1] Duck-
DuckGo distinguishes itself from other search engines by not profiling its users and by de-
liberately showing all users the same search results for a given search term. DuckDuckGo
emphasizes getting information from the best sources rather than the most sources, generat-
ing its search results from key crowd-sourced sites such as Wikipedia and from partnerships
with other search engines like Yandex, Yahoo!, Bing, and Yummly. (see Figure 54)
https://duckduckgo.com/


Figure 54: DuckDuckGo home page.
63



https://duckduckgo.com/





5. Google: Google Inc. is an American multinational technology company specializing in
Internet-related services and products. These include online advertising technologies, search,
cloud computing, and software. Most of its profits are derived from AdWords, an online ad-
vertising service that places advertising near the list of search results. (see Figure 55)
http://www.google.com


Figure 55: Google home page.
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6. Our World in Data: Explore the ongoing history of human civilization at the broadest level,
through research and data visualization. (see Figure 58)
https://ourworldindata.org/


Figure 56: Our World in Data home page.
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7. Our World in Data: Explore the ongoing history of human civilization at the broadest level,
through research and data visualization. (see Figure 58)
https://ourworldindata.org/


Figure 57: Our World in Data home page.
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8. Our World in Data: Explore the ongoing history of human civilization at the broadest level,
through research and data visualization. (see Figure 58)
https://ourworldindata.org/


Figure 58: Our World in Data home page.
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9. Stanford Large Network Dataset Collection: The SNAP library is being actively developed
since 2004 and is organically growing as a result of our research pursuits in analysis of large
social and information networks. Largest network we analyzed so far using the library was
the Microsoft Instant Messenger network from 2006 with 240 million nodes and 1.3 billion
edges. (see Figure 59)
http://snap.stanford.edu/data/index.html


Figure 59: Stanford Large Network Dataset Collection home page.
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10. UCI Machine Learning Repository: All sorts of datasets. (see Figure 60)
https://archive.ics.uci.edu/ml/datasets.html


Figure 60: UCI Machine Learning Repository home page.
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11. WolframAlpha: A specialized data and mathematical search engine. (see Figure 61)
http://www.wolframalpha.com/


Figure 61: WolframAlpha home page.
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12. Yahoo: Yahoo Inc. (styled as Yahoo!) is an American multinational technology company
headquartered in Sunnyvale, California. It is globally known for its Web portal, search engine
Yahoo! Search, and related services, including Yahoo! Directory, Yahoo! Mail, Yahoo!
News, Yahoo! Finance, Yahoo! Groups, Yahoo! Answers, advertising, online mapping,
video sharing, fantasy sports and its social media website. (see Figure 62)
https://www.yahoo.com/


Figure 62: Yahoo home page.
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3.6 Geographic information


1. GeoNames: The GeoNames geographical database covers all countries and contains over
eight million place names that are available for download free of charge. (see Figure 63)
http://download.geonames.org/export/dump/


Figure 63: GeoNames home page.
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2. Open Source Data and APIs — MaxMind: Add geographic information to an application
using their datasets, and APIs. (see Figure 64)
https://www.maxmind.com/en/open-source-data-and-api-for-ip-geolocation


Figure 64: Open Source Data and APIs — MaxMind home page.
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3. Places API - CityGrid V2 - CityGrid Media Documentation: The CityGrid Places API
enables developers to create web and mobile applications that find local businesses, organi-
zations, and points of interest by a variety of search criteria and display content associated
with these places. Developers can use search results to position places on a map, perform
further refinement or expansion searches, or access full details of a given place. Future ver-
sions of the Places API will allow submission of user reviews, photos, and other content.
(see Figure 65)
http://docs.citygridmedia.com/display/citygridv2/Places+API#PlacesAPI-


SearchWhereNotes


Figure 65: Places API - CityGrid V2 - CityGrid Media Documentation home page.75
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3.7 Government


1. Austin Texas Data Portal: The Data Portal is your open government resource. Data portal
benefits include: transparency, user-friendly data presentation and opportunities for com-
munity app development. (see Figure 66)
https://data.austintexas.gov/


Figure 66: Austin Texas Data Portal home page.
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2. Census Bureau Economic Statistics: Historical and current information about various indus-
tries. (see Figure 67)
https://www.census.gov/econ/


Figure 67: Census Bureau Economic Statistics home page.
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3. City Maps - Robert Wood Johnson Foundation: A discussion about how your life expectancy
can be estimated by your subway stop. (see Figure 68)
http://www.rwjf.org/en/library/articles-and-news/2015/09/city-maps.html


Figure 68: City Maps - Robert Wood Johnson Foundation home page.
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4. Datasets - data.sa.gov.au: A collection of datasets made available by the South Australia
government. (see Figure 69)
https://data.sa.gov.au/data/dataset


Figure 69: Datasets - data.sa.gov.au home page.
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5. Earthquake Hazards Program: The Earthquake Notification Service (ENS) is a free service
that sends you automated notifications to your email or cell phone when earthquakes happen.
(see Figure 70)
http://earthquake.usgs.gov/earthquakes/feed/v1.0/


Figure 70: Earthquake Hazards Program home page.
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6. FAA Web Services, Airport Service: Serves airport status and delay information from the
Air Traffic Control System Command Center (ATCSCC) as displayed on http://fly.faa.gov/
(see Figure 71)
http://services.faa.gov/docs/services/airport/


Figure 71: FAA Web Services, Airport Service home page.
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7. Federal Reserve Bank of St. Louis, Economic Research: Download, graph, and track 294,000
US and international time series from 81 sources. (see Figure 72)
https://research.stlouisfed.org/fred2/


Figure 72: Federal Reserve Bank of St. Louis, Economic Research home page.
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8. Gapminder Data: Gapminder is a non-profit venture promoting sustainable global develop-
ment and achievement of the United Nations Millennium Development Goals by increased
use and understanding of statistics and other information about social, economic and envi-
ronmental development at local, national and global levels. (see Figure 73)
http://www.gapminder.org/data/


Figure 73: Gapminder Data home page.
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9. General Social Survey: The GSS gathers data on contemporary American society in order to
monitor and explain trends and constants in attitudes, behaviors, and attributes. Hundreds
of trends have been tracked since 1972. In addition, since the GSS adopted questions from
earlier surveys, trends can be followed for up to 70 years. The GSS contains a standard core
of demographic, behavioral, and attitudinal questions, plus topics of special interest. Among
the topics covered are civil liberties, crime and violence, intergroup tolerance, morality, na-
tional spending priorities, psychological well-being, social mobility, and stress and traumatic
events. Altogether the GSS is the single best source for sociological and attitudinal trend
data covering the United States. It allows researchers to examine the structure and func-
tioning of society in general as well as the role played by relevant subgroups and to compare
the United States to other nations. The GSS aims to make high-quality data easily acces-
sible to scholars, students, policy makers, and others, with minimal cost and waiting. (see
Figure 74)
http://www3.norc.org/GSS+Website


Figure 74: General Social Survey home page.
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10. Massachusetts Bay Transportation Authority: Contains schedule, alert, vehicle position, and
arrival prediction data. The same data is available in GTFS-realtime. (see Figure 75)
http://realtime.mbta.com/portal


Figure 75: Massachusetts Bay Transportation Authority home page.
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11. National Aeronautics and Space Administration, Goddard Institute for Space Studies:
Datasets and derived material are available from the NASA GISS websites. (see Figure 76)
http://data.giss.nasa.gov/


Figure 76: National Aeronautics and Space Administration, Goddard Institute for Space
Studies home page.
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12. National Flight Data Center (NFDC): The NFDC is part of the FAA’s Aeronautical Informa-
tion Services group (AJV-5). This web portal is intended to service the aviation community
providing the ability to browse for aeronautical data, submit data to the FAA for airport or
chart updates, or communicate with FAA specialists. (see Figure 77)
https://nfdc.faa.gov/xwiki/bin/view/NFDC/WebHome


Figure 77: National Flight Data Center (NFDC) home page.
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13. National Longitudinal Surveys — A Program of the U.S. Bureau of Labor Statistics: The
NLS, sponsored by the U.S. Bureau of Labor Statistics, are nationally representative surveys
that follow the same sample of individuals from specific birth cohorts over time. The surveys
collect data on labor market activity, schooling, fertility, program participation, health, and
much, much more. (see Figure 78)
https://www.nlsinfo.org/#NLSY79


Figure 78: National Longitudinal Surveys — A Program of the U.S. Bureau of Labor Statis-
tics home page.
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14. NYC Open Data: Open data government data about New York state. (see Figure 79)
https://data.cityofnewyork.us/


Figure 79: NYC Open Data home page.
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15. Parking in San Francisco, CA: The PDF contains the URL to the API that provides real-time
parking information for San Francisco, CA. (see Figure 80)
http://sfpark.org/resources/sfpark-service-api-reference-updated/


Figure 80: Parking in San Francisco, CA home page.
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16. SNAP Retailer Locator: The location of retailers that take/honor Supplemental Nutrition
Assistance Program (SNAP) cards. (see Figure 81)
http://www.fns.usda.gov/snap/retailerlocator


Figure 81: SNAP Retailer Locator home page.
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17. The National Archives: The United Kingdom National Archives. (see Figure 82)
http://www.nationalarchives.gov.uk/


Figure 82: The National Archives home page.
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18. The National UFO Reporting Center: Dedicated to the Collection and Dissemination of
Objective UFO Data (see Figure 83)
http://www.nuforc.org/webreports.html


Figure 83: The National UFO Reporting Center home page.
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19. The World Bank: These datasets were compiled for World Bank research and are provided
free of cost to foster the creation of new knowledge. (see Figure 84)
http://www.worldbank.org/


Figure 84: The World Bank home page.
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20. UK Government Open Data Portal: U.S. Government open data portal. (see Figure 85)
https://data.gov.uk/


Figure 85: UK Government Open Data Portal home page.
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21. United States Department of Agriculture, Economic Research Service: The ERS mission is to
inform and enhance public and private decision making on economic and policy issues related
to agriculture, food, the environment, and rural development. With over 300 employees, The
Economic Research Service is a primary source of economic information and research in the
U.S. Department of Agriculture. (see Figure 86)
http://www.ers.usda.gov/data-products/.aspx


Figure 86: United States Department of Agriculture, Economic Research Service home page.
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22. US Department of Transportation: Catalog of available datasets. (see Figure 87)
https://catalog.data.gov/organization/dot-gov


Figure 87: US Department of Transportation home page.
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23. US Government Open Data Portal: U.S. Government open data portal to over 190,000
datasets. (see Figure 88)
http://www.data.gov/


Figure 88: US Government Open Data Portal home page.
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24. USGovXML.com: US Government Web Services and XML Data Sources.: USGovXML.com
is an index to publicly available web services and XML data sources that are provided by the
US government. USGovXML.com indexes data sources from all 3 branches of government
as well as its boards, commissions, corporations and independent agencies. (see Figure 89)
http://usgovxml.com/


Figure 89: USGovXML.com: US Government Web Services and XML Data Sources. home
page.
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25. Washington Metropolitan Area Transit Authority API: API with real time information about
bus, train, and stations in the Washington, DC Metro system. (see Figure 90)
https://developer.wmata.com/


Figure 90: Washington Metropolitan Area Transit Authority API home page.
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3.8 Social


1. Linkedin API: The foundation of all digital integrations with LinkedIn. (see Figure 91)
https://developer.linkedin.com/docs/rest-api


Figure 91: Linkedin API home page.
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2. Meetup API: The Meetup API provides simple RESTful HTTP and streaming interfaces for
extending your community using the Meetup platform from your own apps. (see Figure 92)
http://www.meetup.com/meetup_api/


Figure 92: Meetup API home page.
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3.9 Weather


1. AccuWeather: The AccuWeather API provides subscribers access to location based weather
data via a simple RESTful web interface (see Figure 93)
http://apidev.accuweather.com/developers/


Figure 93: AccuWeather home page.


104



http://apidev.accuweather.com/developers/





2. Aeris Weather: An advanced weather API to power all of your custom applications, offering
a breath of fresh air from the basic to the most complex solutions. (see Figure 94)
http://www.aerisweather.com/develop/


Figure 94: Aeris Weather home page.
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3. Dark Sky Forecast: The same API that powers Forecast.io and Dark Sky for iOS can provide
accurate shortterm and longterm weather predictions to your business, application, or crazy
idea. (see Figure 95)
https://developer.forecast.io/


Figure 95: Dark Sky Forecast home page.
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4. National Data Buoy Center: The National Data Buoy Center (NDBC) is a part of the
National Oceanic and Atmospheric Administration’s (NOAA) National Weather Service
(NWS). NDBC designs, develops, operates, and maintains a network of data collecting buoys
and coastal stations. (see Figure 96)
http://www.ndbc.noaa.gov/


Figure 96: National Data Buoy Center home page.
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5. National Weather Service: The National Weather Service is a component of the National
Oceanic and Atmospheric Administration (NOAA). NOAA is an Operating Unit of the
U.S. Department of Commerce. Our Mission Provide weather, water, and climate data,
forecasts and warnings for the protection of life and property and enhancement of the national
economy. (see Figure 97)
http://www.weather.gov/


Figure 97: National Weather Service home page.
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6. OpenWeatherMap: Our weather API is simple, clear and free. We also offer higher levels of
support, please see our paid plan options. To access the API you need to sign up for an API
key if you are on a free or paid plan. (see Figure 98)
http://openweathermap.org/api


Figure 98: OpenWeatherMap home page.
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7. Real-time weather forecasts: The easiest, most advanced, weather API on the web. (see
Figure 99)
https://developer.forecast.io/


Figure 99: Real-time weather forecasts home page.
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8. WeatherBug: With our APIs you can integrate the power of hyper localized data and the
most comprehensive weather information into your products, services and apps. PulseAPI
goes beyond typical weather data by providing the most reliable weather intelligence trusted
by more than 40 million customers around the globe. We offer a wide range of options based
on your volume and specific needs. Extend your product capabilities into a new dimension
of intelligent weather offering with PulseAPIs. (see Figure 100)
http://business.weatherbug.com/products/api-data-feeds/


Figure 100: WeatherBug home page.
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9. Weather Source: Powerful Weather API built systems that demand speed, reliability, and
heavy load. (see Figure 101)
http://weathersource.com/weather-api


Figure 101: Weather Source home page.
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10. Weather Underground: Reliable data, accurate forecast, & global coverage in 80 languages.
(see Figure 102)
http://www.wunderground.com/weather/api


Figure 102: Weather Underground home page.
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11. World Weather Online: World Weather Onlines weather API (application programming
interface) allows developers and programmers to access current, past and future weather
data for use in apps and on websites. (see Figure 103)
https://developer.worldweatheronline.com/


Figure 103: World Weather Online home page.
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12. World Weather OnLine: Our weather API allows developers and programmers to embed
weather data into their applications and websites. The local weather API provides access to
present weather conditions and up to 15 days weather forecast across worldwide locations.
(see Figure 104)
http://us.worldweatheronline.com/api/local-city-town-weather-api.aspx


Figure 104: World Weather OnLine home page.
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3.10 Zip code


1. Zip Codes: Our ZIP Code Database can be downloaded in both Microsoft Excel and CSV
formats and easily opened in most spreadsheet applications or imported into the database
software of your choosing. The data comes from authoritative sources such as the United
States Postal Service (2011), US Census Bureau (2010), the Internal Revenue Service (2008),
and Yahoo. (see Figure 105)
http://www.unitedstateszipcodes.org/


Figure 105: Zip Codes home page.
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4 System performance


A graph showing system performance creating the home page images for all BD sources in
this report has been created (see Figure 106).
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Figure 106: How long it took to create the home page images. The red lines are when 50
percent of the images were created. The green vertical line is when the first image was
created.
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